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INTRODUCTION TO THE NEW TEST & FIELD 
EDITION OF THE BI 700 HARDWARE RULES 


This Test and Field edition of the B1700 Hardware Rules includes infor- 
mation specifically for field use. The T & F edition is identified by 
the eight digit number A 2211 2569 A, 


The source document for this edition is the B1700 Hardware Rules (A 2201 
6150). It is intended that where necessary the source document and this 
edition will be kept in step. | 


The contents include most of the source data, only omitting material of 
interest primarily to the designer. The sections in this edition are 
numbered as in the source book. The source Introduction (below) states 
the scope of the book; only omissions are references to design matters 
not included in this edition. 


INTRODUCTION to the B1700 HARDWARE RULES 


- This is the fourth issue of B1700 Hardware Rules for use in the design of the | 
B1700 family of systems. Since the publication of the first set of logic rules 
in December E2085 the family of circuits has expanded. : 


The hecduare rules specified herein are a culmination of all the previous sets 
of logic and circuit rules and supersede them. They are intended for use in | 
the B1700 family of systems, with the CTL, TTL, Silicon Gate, P MOS and other 
special circuits. It is the intent of these rules to allow maximum flexibility 
in design, and at the same time to achieve minimum propagation delays, accept- 
able waveforms and stability. 


A comprehensive set of terms are defined so that consistent understanding, in- 
terpretation and application of the rules will result. - 


The document contains circuit parameters for the CTL, Small and Medium scale 
integrated circuits. Some TTL circuits, which are used in scratchpad, M string 
and main memories, as well as for Code Conversion, are also described... P MOS 
circuits are used for serial and random access memory. The interface circuits 
which talk to and from peripheral input output equipments are also incorporated. 

Delay lines, resistor and capacitor networks are included due to their usage in 
| the systems. 7 


A comprehensive summary of the device characteristics is provided for quick and 
easy reference, 


The circuits are packaged on a 12 X 12 PC board. The card details and guide-. 
lines for circuit placement are described in section 5. | 


The B1700 family processors operate at 2, 4, or 6 M HZ clock rate. The clock 
system characteristics are described in section 7. 
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INTRODUCTION to the B1700 HARDWARE RULES (Continued) 


Signals propagate on the card, between cards, and to other card housings, on 
both the front plane and back plane, and out of the mainframe as well. 


Supplements and revisions will be issued periodically to keep the information 
correct and up to date. 


Be N Vor dete hora 


P. N. Venkatachalam 
Section Manager 
Standard Circuits, SBP 


APPROVAL: 


hes 
R. L. Rehfel 


| xe | R. E. Packard 
" Manager aa ee ae Manager 
Standard Circuits ‘and Packaging, SBP — Hardware Development Activity | 
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DEFINITION OF TERMS 


The following is a partial list of definitions for those terms that are used in 
- the B1700 eircul’ Rules. 


Power Supply Voltages: The power supply Voltages used in the B1700 
are as follows: 


Ver Negative Logic Power Supply Voltage 


nominal -2.0 volts 
tolerance +0.1 volts 


V Positive Logic Power Supply Voltage 


cc 
nominal 4.75 volts 
tolerance +0.25 volts 
V Negative Line Driver/Receiver Power 


Supply Voltage 


nominal -12.0 volts 
tolerance +0.6 volts 


Positive Line Driver/Receiver Power 


V 
ae Supply Voltage 
nominal 12.0 volts 
tolerance +0.6 volts 
Guaranteed Input Thresholds: Those voltage levels at the input which determine 


the threshold region of a logic element. For . 
CTL MSI devices these guaranteed input thresholds 


are : 
tis = ° 
Vy, = O-8V @ T= 25°C 
= 0.65V @ T, = 100° Cc 
= —} sd 
Viy = 1-25V @ oT, = 25°C 
=1.10V @ T, = 100° Cc 


sees T, is the temper ature of the semiconductor 
junctions on the chip | 


Example: At T= 25° ¢ 

Input voltage greater than 1.25 volts is a logical . 
ee 1". 

Input vol tage less than 0.8 volts is a logical “Or, 


Threshold Sensitive: Any input to a logic element whereby the input 
voltage is quantized to represent a logical "0" 
or logical "1" is considered to be threshold 

sensitive. 


When applied to MSI devices, the quantizing levels 
are understood to be equal to the Guaranteed Input 
- Thresholds. 
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DEFINITION OF TERMS (Continued) 


Restored True Levels; 


Restored False Level: 


Nominal True Level: 


Nominal False Level: 


Restorer: 
Gate Element: 


Gate Offsets’ 


Logic Level: 


output. 
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Voltage levels at the output of a logic element | 
that satisfy the following conditions: 


2.4VSOV <3.35V @ T, = 25°C 
2.3VLV pS 3.35V @ OT, = 100° C 


Where Von is the logical "1" voltage at the 


if 


) 


The above equalities should apply for all accept- 
able DC loading of the device, 


Voltage levels at the output of a logic element. 
that satisfy the following conditions: 
-1L.0VSV << -0.55v @ TT, = 25°C 
-1.ov<v_ ‘<- 0.40V @ T; 100° ¢ 


Where VoL is the logical "or voltage at the 
output. | 


The above inequalities sHoule apply. for all 


_ acceptable DC loading of the output. 


2.5 volts 


-0,7 volts 


A logic element that will always have output 
voltages which correspond to either a Res tored 
Ce Level or a Restored True Level. 


Any logic element for which the sereeee swing 
at the output is always less than any voltage 
excursion at the input (s). 


For a CTL gate element the output voltage will 

be determined by the most negative input voltage. 
In general, when this input voltage is at a true 
level the output will be less than the input; and 
when this input is at a false level the output 
will be greater than the input. The absolute 
magnitude of the difference between the output 
voltage and the most negative input voltage is 
the gate offset. True and false offset voltages . 
are approximately squat to 200 millivolts/gate 
element, 


To describe the effects of gate elements on the 
true and false logic voltages, it has become 
convenient to define logic levels that correspond 
to transmission of a restored level through 
several gate elements. 


Level 0 is the output of a restorer and level n 


is the output of a cascade of n gates that is being 


driven by a restorer 
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"AND' Function (+): 


'OR' Function (+): 


Exc Lusive "OR' Function (@): 


Risetime (T,): 


Falltime (T,): 


Propagation Delay Time (T 3): 


Pulldown Resistor: 


CTL Gate Load: 


DC False Level CTL Load (n 2): 


DC True Level CTL Load (no): 


. pe Input Loading: 


DC Output Loading: 


Output Drive Capability: 
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A true output occurs when all inputs are true. 
Basic CTL gates perform the 'AND' function. 


A true output occurs if any input is true. The 
*OR' function is provided by wiring together the 
outputs of two or more CTL logic elements, 


A true output occurs if an odd number of inputs 
is true. 


The time difference between the 10% voltage point 
and the 90% voltage point on the positive going 
edge of a waveform. : | 


The time difference between the 90% voltage point 
and the 10% voltage point on the negative going 
edge of a waveform. — 7 


The time difference between the +1.0 volt point 
on the input waveform and the +1.0 volt point on 
the resultant output waveform. 


A resistor connected from the output of a logic 
element to the V_. supply voltage. The purpose _ 
of the pulldown resistor is to reduce the output 
falltime. 


One CTL gate load is equal to a 2 kilohm puntos 
resistor in parallel. with 5 pF. 


The ratio of DC load current produced by a Nominal 
False Level to that current which would be pro- 
duced in a CTL gate load by the same voltage (i.e., 
load current divided by 0.65 mA). | 


The ratio of DC load current produced by a Nominal 
True Level to that current which would be produced — 
in a CTL gate load by the same voltage (i.e., load 
current divided by 2.25 mA). 


The load, at nominal iets. of the input to a 
device. 


The load presented by the output of a logic ele= 
ment when that output is being driven bya source 
which is wire 'OR'ed with that element. 


The number of DC True Level CTL Loads that a logic | 
element will. be able to drive at its output and 
still maintain the proper logic level. 
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DC Output Drive Capability/Package: 


Logic String: 
Clocked meer’ String: 


Line: 
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‘The total number of DC True Level CTL Loads : 


that may be driven by all outputs of logic 
elements within an IC package. This results 
from the maximum power that can be dissipated © 
by the dual in-line package. 


Gate logic between two restorers. 


Logic between two clocked restorers, 


Wire or etching that connects two or more 


- Circuits or pulldowns. 


Source: 


Line Loads: 


Tap: 


Circuit driving a line. 


The number of loads, external to a source, that 


are connected to a line. This includes the out- 


put loading of other sources, 


Short length of etching (less than 6 inches) 
which connects one or more circuits (via a card 
connector) to any point along a backplane wire 
except at the ends of a backplane wire. 


That point on a line where a signal source can 

emanate in two directions. Each path of a 'Y' 

is called a leg. When that posPe. is not a sig- 
nal source, it is a tap. 
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3.0 Device Descriptions, This section of the B1700 Hardware Rules carries 


unctional descriptions of those integrated circuits approved for use 


in the B1700 systems. Both passive and active devices are included. 


CTL (Complementary Transistor Logic) Circuits, Those integrated 
circuits which have CTL input or output levels are described in | 


’ 


AF mR Ot ren we nme — 


subsection 3.1. © 


. TTL or T2L (Transistor-Transistor Logic) Circuits. Describes 
those TTL. integrated circuits to be used in the B1700. Sub- 


section, 3.2. 

MOS (Metal Oxide Semiconductor) Integrated Circuits. Describes 
serial and random access memory devices for the B1700. Sub- 
section, 3.3. 


Interface Circuits. Line drivers, receivers, and.sense ampli- 


fiers are described herein, Subsection 3.4. 


Miscellaneous Circuits. Descriptions of passive components, 
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networks and linear amplifiers used in the Bl1700. Subsection 3.5. 
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AFAN 
3.1 CTL Integrated Circuits 
Element Type: | , | : AFAn 
Standard Assembly Number s _ - 1904 0179 
| Manufacturer' s Type: | | | “9822_— | : 
Circuit Designation: - 3 Dual Full ‘Adder/Subtractor 


Description of Operation; 


The AFAn consists of two separate adder/subtractor circuits with a common ou control, 
MO. A logical zero (one) input to the MO line will cause the circuit to add (subtract). 
All inputs are threshold sensitive. Outputs are restored. Inputs A and B are the bits 
to be added (subtracted) and C is the carry (borrow) input. The functions computed are 
A+Bor A= 8B, Output S is the sum or difference output, and outputs P and G are used | 
with the CFBn Carry Logic Gate to Ba as a fast adder. 


Type of Package: i. 16 Pin Dual In-line 


‘DC Input Loading: | 
AO BO Al Bl : Data Inputs 0.8 CTL Loads 
co Cl Carry/Borrow Inputs 0.8 CTL Loads 
MO | | Mode Control Input 0.8 CTL Loads 
DC Output Loading: | | 
$0 Sl Sum Outputs No Load (diode to ground) 
PO Pl Propagate Outputs No Load (diode to ground) 
GO Gl | Generate Outputs No Load (diode to ground) 
DC Output Drive Capability: | 12 CTL Loads © 
DC Output Drive Capability/Package: 72 CTL Loads 
Input Levels Allowed: | Levels 0, 1, 2, 3, 4 
Output Levels Generated: | Level 0 
Propagation Delay Time: 22 ns 
‘Pin Locations: | _ ; Logic Equations: 
TOP VIEW ee ee ee eee 
a $7 CCA B tA BHC (ALB tAL B.) 
oh ee | ; P| —> st G_ = MO+A_«B +M0-A +B ; 
Go —<———_ | —— pl er colds et 
8 LN P= MOe(A eB +A ¢B_ )+MO¢(A +B +A °B ) 
3 os | n nnn nn. non 
so <«—|c | Ml “ce 
pO <#—|D L| YEE 
GROUND | & | K| —<— Al 
Ao —elF | 3] <<— 1 
B0 ——® |G |u| <— cr 
co — >| RI Ls. —“—— M0 
AFAn 
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3.1 CTL Integrated Circuits (Cont inued ) 


Element Type: 
Standard Assembly Number: 
Manufacturer's Type: 


 ‘Cireuit Designation: 


Description of Operation: 


-B1700 HARDWARE RULES 


AMCn 
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SECTION 3.1. 
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HNN 


1123 9134 
CTL 9030 


8 Bit 


Memory 


The AMCn 8 Bit Memory is a semiconductor active memory with 4 words of 2 bits each. 
Inputs are threshold sensitive and comprise four write lines, four read lines and 

two data lines. The two data outputs are not restored and represent two levels of 
degradation. Reading one word is possible, while writing a second word. Also, the 
same information can be stored into four |words simultaneously. Each output must be 


fully loaded with 3.5 CTuL loads to -2V. 
Type of Package: | 


DC Input Leading @ V, = -0.7V/2.5V3 


10 Il Data Inputs 

RO Rl R2 R3 Read Enable Inputs 

WO Wl W2 W3 Write Enable Inputs 
| DC Output Loading: | | 

QO Ql 3 Data Outputs | 


DC Output Drive Capability: 

DC Output Drive Capability/Package: 
Input Levels Allowed: 

Output Levels Generated: 

Propagation Delay Times: 


Read Access 
Data Set-up . 
Minimum Write Pulse Width 


Pin Locations: 
TOP VIEW 


AMCn 


14 Pin Dual In-Line 


0/1.5 


0/1.5 
0/2.5 


CTL Loads 
CTL Loads 
CTL Loads. 


No Load 
3.5 CTL Loads 


7 CTL 


Loads 


Levels 0, 1, 2, 3, 4 


Level 


27 ns 
17 ns 
27 ns 


R3 
R2 
RI 
RO 


II 
10 


WO 
WI 


W3 


W2 . 


2 
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| | -BG-N/BF-N 
3.1 CTL Integrated Circuits (Continued) 


EE A RET TENET 


Element Type: _ | BF-n/BG-n 
Standard Assembly Number: | | | 1705 7563 
Manufacturer's Type: — | | 9856 

Circuit Designation: | Dual Buffer (2,2) 


Descriptioa of Operation: 


_ Each buffer has two inputs and performs the AND function. All inputs are threshold 
sensitive and the output level is restored. The package includes two separate 
» representing 2 CTL loads. 


resistors connected to Veg | 

Type of Package: | | 14 Pin Dual-in-line 
— DC Input Loading: | 0.8 CTL Loads 

DC Output Loading: ~~ | No Load 

DC Output Drive Capability: — 24 CTL Loads 

DC Output Drive Capability/Package; 48 CTL Loads 

Input Levels Allowed: | | 05-15%. 34:5 

Output Levels Getierated: 0 

Propagation Delay Times: x 9 10 ns 


NOTE: BFen and BG-n_ specify the same device. The two names orginated from — 
D/A program options. Currently both designations are equivalent. 


Pin Locations: | | : | Logic Equations; 
TOP VIEW . | N= P*B 


J = FeH 
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3.1 CTL Integrated Circuits (Continued) 


Element Type: : BHAn 
Standard Assembly Number: | 1904 0245 
Manufacturer's Type: | CTL 9816 
Circuit Designations: | . Hex Restorer 


Description of Operations: 


The BHAn Hex Restorer contains six independent circuits in one package. | So 
Each circuit is non-inverting and provides a restored output. One of the six circuits 
has two inputs and produces an "AND" function. All Inputs are threshold sensitive. 


Type of Package: — 16 Pin Dual In-Line 

DC Input Loading: | | 0.8 CTL Loads 

DC Output Loading: | No Load (diode to ground) 
DC Output Drive Capability: | | 12 CTL Loads | 

DC Output Drive Capability/ Package: 48 CTL Loads 

Input Levels Allowed: : Levels 0, 1, 2, 3 or 4 
Output Levels Generated: Level 0 

Propagation Delay Times: . 12 ns 


Pin Locations: 


TOP VIEW 


FUNCTIONAL DIAGRAM 


IAN 
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- 3.1 CTL Integrated Circuits (Continued) 
Element Type: | | | CFAn — 
Standard Assembly Number: ~~ 1904 0195 
Manufacturer's Types CTL 9824 


Circuit Designation: 


4 Bit | 
Description of Operation: Comparator 


The CFAn 4 Bit Comparator performs a parallel comparison of two binary numbers 
AO,.s2,A4 and BO,...,B4 where AO, BO are the least significant and A4, B4 are 
the most: significant bits of the two numbers, The three outputs of the compa- 
rator indicate whether A is less than B, equal to B or greater than B, Inputs 
are threshold sensitive and outputs are restored. 


Type of Package: 16 Pin Dual In-line 


DC Input Loading: 


AO Al A2 A3 A4 
BO Bl B2 B3 B4 


DC Output Loading: 

. AL AE AG 

DC Output Drive Capability: 

DC Output Drive Capability/Package: 
Input Levels Allowed: | oe 


Data Input-A 0.8.CTL Loads 
Data Input-B 0.8 CTL Loads 


No Load (diode to ground) 
12 CTL Loads 

36 CTL Loads 

Levels 0, 1, 2, 3, 4 
Output Levels Generated: Level 0 

Propagation Delay Times: 


Any Input to Any Output | 28 ns 
Inputs | | Outputs 
(AO, 24. ,A4) VS (BO, ep B4) | AG "AL AE 
| A Equal ‘B 0 ) l 
A Less Than B | - . Q 0 
1 ) 0 


A Greater Than 8B 


nacrenengeen eR BR 


BSS et Sts 


Henn no - 


| Pin Locations: 


TOP VIEW - 
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3.1 CTL Integrated Circuits. (Continued) 


Element Type: 
Standard Assembly Number: 
Manufacturer's Type: 
Circuit Designation: 
~ Description of Operation: 
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HA 


CFBn 

1909 0513 

CTL 9823 

Carry Logic Gate 


The CFBn Carry Logic Gate provides the necessary pating for a “high speed" look ahead 


carry (borrow) for an adder (subtractor) circuit. 
conjunctjon with a group of four full adder/subtractors. 
propagate and generate outputs of the adder/subtractor. 
the carry inputs to the adder/subtractor circuits. 


Fach Carry Logic Gate is used in 
Inputs to the sate are the 

Outputs of the pate will be 

Inputs are not threshold sensitive 


and outputs are degraded one offset level below the inputs. . 


Type of Package: 
DC Input Loading: 


GO Gl G2 G3 
PO Pl P2 P3 
CI 


DC Output Loading: 
DC Output Drive Capability: 


Generate Inputs 
Propagate Inputs 
Carry Input 


DC Output Drive Capability/Package: 


Input Levels Allowed: 
Output |Levels Generated: 
Propagation Delay Times: 


Pin Locations: 


TOP VIEW 


CFBn 


16 Pin Dual In-line 


i CTL Load 
1 CTL Load 
I CTI. Load 


No Load 

12 CTL Loads 

48 CTL Loads 

Ly 2 
Input Level +1 


Levels 0, 


| 6 ns 


Logic Equations: 


Cy = Go + Por fy 
C) = G) + Pity 
C4 = G, 4- Pao (GotP,* (Gy) +P) 2Gy7) 
NOTE: CI does not propogate 
thru to C3. ae 
L4 


a oe 
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3.1 CTL Integrated Circuits (Continued ) 


Element Types 

Standard Assembly Number: 
Manufacturer's Types: 
“Circuit Designation: 
Description of Operation: 


DFAn 
1904 0161 
CTL 9838 . 


1 of 8 Decoder 


The DFAn 1 of 8 Decoder converts a three bit address AO, Al, A2 to one of eight 


mutually exclusive outputs.2Z0, we, Z/. 


The circuit has an enable line EO and 


an inhibit line ET. Inputs are threshold sensitive and outputs are restored. 


‘Type of Package: 
DC: Input Loading: 
AO Al A2 


DC Output Loading: 


ZO Z1 Z2 23 
24 25 Z6 2? 


DC Output Drive Capability: 

DC Output Drive Capability/Package: 
Input Levels Allowed: 

Output Levels Generated: 
Propagation Delay Times: 


Address to Output . 
Enable/Inhibit to Output 


Al : Address Inputs) 
EO El | ‘Enable, Inhibit 


Decoded Outputs 
Decoded Outputs 


16 Pin Dual In-line 


TL Loads 


3) Cc 
8 CTL Loads 


0 
0. 
No Load (diode to ground) 
No Load (diode to ground) 
12 CTL Loads 

96 CTL Loads 

Levels 0, 1, 2, 3) 4 
Level 0 


12 ns 
12 ns 


The data inputs (AO, Al, A2) must be 
stable a minimum of 5ns prior to en- 
abling the decoder if elimination of 
logic noise is necessary. 


Pin Locations: 
TOP VIEW 


| ——e 77 


DFAn 
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3.1 CTL Integrated Circuits (Continued) 

Element Type: | _ —— EFAn 
Standard Assembly Number: | | 1914 0748 
_ Manufacturer's Type: * s _ ~ CTL 9863 
Circuit Designation: | | Priority Encoder 


Description of Operation: 


The EFAn Priority Encoder is designed to provide a three bit address 20, Z1 and Z2 which 
‘corresponds to the highest priority true input that exists on data inputs I0, ... I7. 
The circuit haS an inhibit line EO. When the inhibit is true, the address outputs 
remain at a logical zero. An output AI will be true if any one of the data lines is 
true. Inputs are threshold sensitive and outputs are restored. | ) 


: Ty pe of Package: | 16 Pin Dual In-line 
DC Input Loading: | | : | | 
10 IL 1213 Data Inputs 0.8 CTL Loads 
14 «15 16 17 | Data Inputs 0.8 CTL Loads 
EO | Inhibit Input 0.8 CTL Loads 
DC Output Loading: | 7 
ZO Z1 Z2 _ Address Outputs No Load (diode to ground) 
AIT Input Indicator No Load (diode to ground) 
DC Output Drive Capability: | 12 CTL Loads 
DC Output Drive Capability/Package: | 48 CTL Loads 
Input Levels Allowed: : , | Levels 0, 1, 2, 3, 4 
Output Levels Generated: | Level 0 


Propagation Delay Times: 


Input to Address Output | 16 ns 
Input to AI Output 16 ns 


Inhibit to Address Output 16 ns 


Pin Locations | 
_ TOP VIEW 


EFAn 


| Burroughs. Corporation .) 
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EF AN. 


EFAn Continued 


Truth Table: 


0 


° 


X don't care bits - may be 0 or 1. 
* AL = IOFL1+12+13+14+15+16+17 
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FFAN 


3.1 CTL Integrated Circuits (Continued) 


Element Type: FFAn 
Standard Assembly Number: | 1779 6137. 
_ Manufacturer's Type: | | CTL 9828 . 
Circuit Designation: a Dual JK/D. Flip-Flop 


Description of Operation: 


The FFAn Dual JK/D Flip- -Flop contains two storage elements that may be used in the JK 

or D-set mode depending upon the state of the mode control Lines. Each flip-flop has 

a separate mode control. A false (true) input to the node control line will enable the 

JK (D-set) modes of operation. A common clock is provided for the flip-flops. Transi-. 
tion will occur on the negative going edge of the clock. Inputs are threshold sensitive 
and outputs are restored, 7 | 


‘Type of Package: | : 16 Pin Dual In-line 
DC Input Loading: a | 
JO KO DO Data Inputs 0.8 CTL Loads 
Ji Kil DL | Data Inputs 0.8 CTL Loads 
MO M1 | _ Mode Control Inputs 0.8 CTL Loads 
PO ; a Clock Inputs 0.8 CTL Loads 
DC Output Loading: = | 
00 Q0 | | F/F Outputs . No Load (diode to ground) 
Qi Qi 7 F/F Outputs. No Load (diode to ground) 
DC Output Drive Capability: 12 CTL Loads 
DC Output Drive Capability/Package: 48 CTL Loads 


Except Clock —_ : 

, : Levels 0, 1, 2, 3, 4 
| Clock Levels 0; 1} a 
Output Levels Generated: Level 0 


Input Levels Allowed: 


. Propagation Delay Times: 


Clock (-) to Output | 17 ns 
Data Set-up Time | | 10 ns 
JK to D Enable Set-up Time |. 10 ns 
D to JK Enable Set-up Time 10 ns 
Minimum Clock Pulse Width ivy ns 


_ .Pin Locations: Mode Control Logic: 


TOP VIEW 
Mode of Operation 


| JK (K-45 QQ, 


}D-Set D—>Q. 


vv K Of =F 


FFAn | 
FUNCTIONAL 01} AGRAM FUNCTIONAL DIAGRAM 
ENTIRE CHIP ONE DEVICE 


When the same single ended outputs of both flip-flops are loaded with more than 3 MSI 
loads and both outputs can switch simultaneously then both Vcc and Vee must. be bypassed 


with “1 uf within 1.5" of the device ere std cke section for details). 


VN 
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3.1 CTL Integrated Circuits (Continued) 


Element Type: 
Standard Assembly Number: 
Manufacturer's Types. 


Circuit Designation: 


Description of Operations: 


Type of Packages: 

DC Input Loading: 

DC Output Loading: 

DC Output Drive Capability: 

DC Output Drive Capability/Package: 
Input Levels Allowed: . 

Output Levels Generated: 
Propagation Delay Times: 


Because these gates are linear devices, the 


delay of a cascade of gates is: 


n = ] Td = 6ns 
n= 2 Td = 8.5ns 
n= 3 Td = llns 
ne=&4 Td = l2ns 
Pin Locations: 
TOP VIEW 


GFBn 

1916 5851 

CTL 9854 | 
Dual AND Gates (4,4) 


14-Pin Dual-in-Line 
1 CTL Load 
1 CTL Load 


12 CTL Loads 


24 CTL Loads 
0, l, 2, oe : 
Input Level +1 


6 ns 


Logic Equations: . 
N = A+BeCeP 
K = FeGeHeJ 


FUNCTIONAL DIAGRAM 
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Element Type: 

Standard Assemblv Number: 
Manufacturer's Type: 

Circuit Designation: 


~GFEN 


3.1 CTL Integrated Circuits (Continued) 


Description of Operation: 


Type of Package: 
DC Input Loading: 
DC Output Loading: 


DC Output Drive Capability: 


DC Output Drive Capability/Package: 


Input Levels Allowed: 
Output Levels Generated: 


Propagation Delay Times: 


Because these gates are linear devices, the 


delay of a cascade of gates is: 


n=l Td = 
n= 2 Td = 
n= 3 Td = 
n= 4 Td = 


Pin Locations: 


TOP VIEW 


6ns 

8.5ns 
lins 
12ns 


GFEn 
1916 5133 
CTL 9865 
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A 


Quad Gates (1,1,1,1) 


1 CTL Load 
1 CTL Load 


12 CTL Loads 


(14 Pin Dual-in-Line 


48 CTL Loads — 


0, 1, 2, 3 


Input Level +1 


6 ns 


Logic Equations: 


Zui wD 
ii 
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| , GFFN 
3.1 .CTL Integrated Circuits (Continued ) 


Element Type: 

Standard Assembly Number: 
Manufacturer's Type: 
Circuit Function: 


Description of Operation: 
Two of the AND functions are directly available. 
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A 2209 6150 A. 
SECTION 3.1 


HI 


GFFn 


1916 5794 
CTL 9866 | 
Quad AND, AND/OR Gates (2,2,2+2) 


The other two are internally wired- 


OR and the combined function is externally available. 


Type of Package: 

DC Input Loading: 

DC Output Loading: 

DC Output Drive Capability 

DC Output Drive Capability/Package: 
Input Levels Allowed: | 

Output Levels Generated: 
Propagation Deley Times: 


Because these gates are linear devices, the 
delay of a cascade of gates is: 


n=l Td = O6ns 
n= 2 Td = 8,5ns 
n= 3 Td = lins 
n=4 Td = l2ns 


Pin Locations: 


14 Pin Dual In-line 
1 CTL Load 

1 CTL Load 

12 CTL Loads © 

36 CTL Loads 

05. Ly: 25) 

Input Level +1 


6 ns 


‘Logic Equations: 


P = A-B 
N = C-D 
K= FG + HeJ 
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3. 1 CTL Integrated Circuits (Cont inued) 


Element Types 


- Standard Assembly Number: 


Manufacturer's Type: 
Circuit Designation: 
Description of Operations 


Type of Packages 

DC Input Loading: 

DC Output Loading: | 

DC Output Drive Capability: © 

DC Output Drive Capability/Package: 
Input Levels Allowed: _ 


— Qutput Levels Generated: 


Propagation Delay Times: 


Because these gates are linear devices, the 
delay of a cascade of gates is; 


n= 1 Td = 6ns | 
n= 2 Td = §8.5ns 
ne» 3 Td = llns 
n=4 Td = l2ns 
AND GATE 4, 3, 3 
CTL 9875 __ | —GFIN 


Pin Locations: 


TOP VIEW 


GFIn 
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-GFIn 
1911 9098 
CTL 9875 
Triple AND Gates (4,3,3) 


14 Pin Dual-in-Line 
1 CTL Load 

1 CTL Load 

12 CTL Loads 

36 CTL Loads 

Og ae 2g a * 

Input Level +l 

6 ns 


Logic Equations: 
*BeC 
°FeG 
Soe 


| 


P 
N 
K 
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GFJN or GLJN ™ 
3.1 CTL Integrated Circuits continued) 


Element Type: 
Standard Assembly Number : 
Manufacturer's Type: 


“Circuit Designation: 


Description of Operation: 


Type of Package: 

DC Input Loading: 

DC Output Loading: 

DC Output Drive Capability: 

DC Output Drive Capability/Package: 
Input Levels Allowed: 

Output Levels Generated: 
Propagation Delay Times: 


Because these gates are linear devices, the 


delay of a cascade of gates is: 


n= 1 Td = 6ns 
ne 2 Td = &8,5ns 
na 3 Td = llns 
nz 4 Td = l2ns 
Pin Locations: 
TOP VIEW 


GFJn 


GFIN is the preferred current designation for this chip and should be used. | 
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Mn 


GF Jn 
1911 9106 
CTL 9874 


- Quad AND Gates (3,2,2,2) 


16 Pin Dual-in-Line 
1 CTL Load 

1 CTL Load 

12 CTL Loads 

48 CTL Loads 

0, 1, 2, 3 

Input Level+l 


6 ns 


Logic Equations: 
Ps A‘B 
N= CD 
= F°OeR 
; m HS 


FUNCTIONAL DIAGRAM 


GLJN originally implied use of the chip as a black box (for DA processing), 


now no longer the case. 
results through DA pear ie 


Both designations currently ypere exactly the same — 
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3.1 CTL Integrated Circuits (Continued) 


Element Type: 
Standard Assembly Number: 


Manufacturer's Type: 


Circuit Designation: 
Description of Operation: 


Type of Package: 

DC Input Loading: 

DC Output Loading: 

DC Output Drive Capability: 

DC Output Drive Capability/Package: 
Input Levels Allowed: 


Output Levels Generated: 


Propagation Delay Times: 


Because these gates are linear devices, the 
delay of a cascade of gates is: 


n= 1 Td = 6ns. 

n= 2 Td = §8,.5ns 

n= 3 Td = lins 

n= 4 Td = 12ns 
Pin Locations: 


TOP VIEW 


PAGE 18 REV, C 


CFKn 


1918 4282 
CTL 9863. | 
Quad AND Gates (3,2,2,2) 


16 Pin Dual-in-Line 


No Load 

No Load 

12 CTL loads 
48 CTL loads 
0, 1, 2,5 3 
Input Level +1 


6 ns 


Logic Equations: 


P = AeB 
N = CeD 
K = FeGeR 
Z HeS 
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3.1 «CTL Integrated Circuits (Continued 


Element Type: 


- Standard Assembly Number: 


Manufacturer's Type: 
Circuit Designation: 
Description of Operation: 


IF-n 
1705 7480 


CTL 9852 
Dual Inverter (2,2). 


Fach inverter has two inputs and performs the NOR function, All inputs are threshold 


sensitive and the output level is restored. 
connected to V B! each representing 2 CTL loads. 


E 
Type of Packaze: 


DC Input Loading: 


DC Output Loading: 
DC Output Drive Capability: 
DC Output Drive Capability/Package: 


Input Levels Allowed: 


Output Levels Generated: 


Propagation Delay Times: 


Pin Locations: 


TOP VIEW 


IF-n 


The nackagce includes two separate resistors 


14 Pin Dual-in-Line 
0.8 CTL Loads 

1 CTL Load 

24 CTL Loads 

48 CTL Loads 

0, 1, 2, 3, 4 


0 
12nS  —s Fan out of 12 
15nS Fan out of 24 


Logic Equations: 


N= A+B 
J=F+G 


FUNCTIONAL DIAGRAM 
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3.1 CTL Integrated Circuits (Continued) = 


Element Type: | 
Standard Assembly Number: 
Manufacturer's Type: 
Circuit Designation: 
Description of Operation: 


The IHAn Hex Inverter contains six inverting circuits in one package. 
circuits has two inputs and produces a "NOR" 


and outputs are restored. 
Type of Package: 
DC Input Loading: 
DC Output Loading: 
PC Output Drive Capability: 


DC Output Drive Capability/Package: 


Input Levels Allowed: 
Output Levels Generated: 


Propagation Delay Times: 


? 


Pin Locations: 


TOP VIEW © 


IHAn 

1904 0252 — 
CTL 9806 | 
Hex Inverter 


function. 


16 Pin Dual In-line 
0.8 CTL Loads: 


“A 2209 6150 A 
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_ PAGE 20 REV. BD 


One of the six 
Inputs are threshold sensitive 


No Load (diode to ground) 


12 CTL Loads 

48 CTL Loads 

Levels 0, 1, 2, 3, 4 
Level 0 

12 ns 


FUNCTIONAL DIAGRAM — 
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3.1 CTL Integrated Circuits (Continued) 


Element Type: LFAn 

Standard Assembly Number: | ae 6145 

Manufacturer's Type: ; L 9834 
Circuit Designation; . ee Latch 


Description of Operation: 


The LFAn Quad Latch contains four storage elements with common mode control lines 
MO and Ml. Four modes of operation are possible. These are: 1) No Action: 2) Bit 
Set; 3) Clear; and 4) D-Set. The circuit has two clock inputs, PO and Pl. 
Transition between logic states will take place on the positive going edge of the 
"AND" function for the two clock inputs. A common read enable line EO allows an 
interrogation of the device states. EO false will render the output false. 


Type of Package: . 16 Pin Dual In-line 
DC Input Loading: | 
IO 11 12 13 Data Inputs 0.8 CTL Loads 
MO Ml 7 Mode Control Inputs 0.8 CTL Loads 
PO Pl Clock Inputs 0.8 CTL Loads 
EO Read Enable Input 0.8 CTL Loads 
DC. Output Loading: | | 
QO Ql Q2 Q3 Latch Outputs No Load (diode to ground) 
DC Output Drive Capability: — - ; 12 CTL Loads 
DC Output Drive Capability/Package: 48 CTL Loads 
Input Levels Allowed: | 
Data Inputs 10, 11, 12, 13 Levels 0, 1, 2, 3, 4 
Mode Controls MO, Ml Levels 0 
Clock Inputs PO, Pl, Level 0 
Read Enable Levels 0, 1, 2, 3 


NOTE: Clock and Mode Ccntrol input lines must 
be restored externally to avoid "notch" problems. 


Output Levels Generated: Level 0 

Propagation Delay Times: 
Data to Output | 22 ns 
Mode Controls to Output 7 rs 22 ns 
Clock (4-) to Output | | 22 ns 
Read Enable to Output 12 ns 
Data & Mode Control Set-up Time 12 ns 
Minimum Clock Pulse Width | 17 ns 


Pin Locations: 


TOP VIEW 


UA 
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3.1 CTL Integrated Circuits (Continued ) 


Element Type: 

Standard Assembly Number: 
Manufactuer's Type: 
Circuit Designation: 
Description of Operation: 


SECTION 3.1 
PAGE 23 REV. B 


HN 


MFAn 
1904 0187 


CTL 9881 


8-Input Multiplexer 


The 8-input multiplexer contains fully on-chip binary decoding data selection, The 
Enable input performs the enabling function for the chip. 


Type of Package: 


_DC Input Loading: 


Data Inputs 


10. Il 12 13 . 
I4 15 16 17 Data Inputs 
AO Al A2 EO Address/Enable 


DC Output Loading: 

DC Output Drive Capability: 

DC Output Drive Capability/Package: 
Input Levels Allowed: | 
Output Levels Generated: 
Propagation Delay Times: 


Data to Output 
Address to Output | 
Enable to Output 


The data and address inputs must be stable a 


minimum of 5ns prior to enabling the multi- 


plexor for eliminating inputs logic noise 


effects. 


Pin Locations: 
TOP VIEW 


S aaieeaiaenenenensal 


ere TY 
oo eG 
Ms 
VER 
GROUND are AD 
Al 
—t——— A? 
pe 70 


MFAn 


lod Pin Dual Tn-tjne 


0.8 CTL Loads 
0.8 CIl, Loads 
0.8 CTL Lvead 


No Load (Diode connected to ground) 
12 CTL Loads 
12 CTL Loads” 


Logic Equations: 


Trg Ay Ag + T5*AgtA, tA, )* EO 


OnmPyw Eom n~] 


EO 
FUNCTIONAL DIAGRAM 
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3,1 CTL Integrated Circuits (Continued) 


Mode Control Logic: 

MI 

MO 

13 


[MIT MO[ Modes of Operation _| 
: | es 
jo |o | No Action Pia Q 
! | 
}O Jl } Bit Set (T4Q,) —> Q 
ae 


12 | Clear 0 —> Q. 
ae ph ft | aia Ln a 

TI 

NOTE: l. When the circuit is in the Bit Set mode 

10 _  . during the clock pulse, the latch traps the | 
. . true input and does not change state again. 
PI Operation of the LFAn Quad Latch during the 

PO D-Set mode will be as follows: 


a) After both clock lines become true, the 
- output On will follow the inputs In, 


b) After 1 or both. clocks become false, 

the output will remain latched in that state 
Which occurred immediately prior to the ne- 
gative transition of the clock (S). 


- FUNCTIONAL DIAGRAM 


TIME t 7 TIME (t+1) 
| a wil 


ts 
o 
A”) 
O 
~ 
a) 
ee 
>) 
nie 
fund 
re 
4D 


a 


Fanon ogre ogee ew ee 
eee en a 
ae ee: 
Se eee eee 
Kr Or OOOO mM XM 
ees a sakees 
«MMM MORK OF OF 
~-~OoroedorOrfror 


Q(t 41) = (PO+PL+MO-1i+Qi +M1+Qi -PO-P1) 


i= 0,1, 2, 3 


| : 's suppested that the mode lines be steady a mode control Set-up 
one ae the positive edge of the clock and held till the trailing 
edge with the hold time = Ons. This is important if the stored data 
is important otherwise the mode controls may be changed during the - 
positive clock time. If the mode lines are changed during the positive 
clock the previously stored data will be lost. 
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3.1 CTL Integrated Circuits (Continued) 


Element Type: 
Standard Assemblv Numbers 
Manufacturer's Type: 

~ Circuit Designation: 
Description of Operation: 


The MOPn Micro-operator is a sieetel circuit consisting of two 3 ‘pe 
several isolated outputs per gate. The Micro-operator has four inputs_ 
13. One AND gate has five isolated outputs (inputs are IO, 
second AND gate has four isolated outputs (inputs are Il, 


threshold sensitive and outputs are restored, 


Type of Package: 

‘DC Input Loading: 
10 Tl 12 13 

DC Output Loading: 


YO Yl Y2 Y3 
ZO Z1 22 23 24 


DC Output Drive Capability: 


MOPn 

1916 6115 

CTL 9877 © 
Micro-operator 


No Load 


HAN 


Il and 12) 
12 and 13). 


16 Pin Dual In-line 


A 2209 6150 A 
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AND gates and 
IL, I2 and 
while the 
Inputs are | 


No Load (diode to ground) | 


No Load (diode to ground) 


12 CTL Loads 


DC Output Drive Capability/Package: | 60 CTL Loads 


Input Levels Allowed: 
Output Levels Generated: 
Propagation Delay Times: 


Pin Locations: 


TOP VIEW 


Levels 0, 1, 2, 3, 4 


Level 0 
14 ns 


Logic Equations: 


YO = Il°I2-I3 
YL = I1-T2-T3 
Y2 = Il-°I2-13 
Y3 = TleI2-13 
ZO = [0-I1leT2 
ZL = 10-I1-12 
Z2 = 10-11-12 
23 = I0-I1-12 
24 = 


TO-T1l-12 


FUNCTIONAL DIAGRAM 
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3.1 CTL Integrated Circuits (Continued) 


Element Type: | RFAn 
Standard Assembly Number: 2201 4096 
Manufacturer's Type: 3405. 


Circuit Designation: 
Description of Operation: 


3 Bit Register 


The RFAN 3 Bit Register consists of three storage elements (Flip-Flops) together 
with the necessary internal gating to perform several logical operations depending 
upon the states of three mode control Lines MO, Ml and M2, The functions available 
are: 1) No Action; 2) Bit Reset 3) ‘D-Set; 4) Bit Set; 5) Binary Addition; 
6) Binary Subtraction; 7) Shift Up; and 8) Shift Down. The circuit also has a 
synchronous reset line RO. The QO, Ql and Q2 transitions will occur on the negative 
going edge of the clock PO. The carry output during addition and subtraction is 
asynchronous, and is valid a maximum of 24 ns after the inputs are stable. CI and 


CO are synchronous when shifting. The inputs are not fully threshold sensitive. 
Outputs are restored, | | is 


The carry output of a chip should not be fedback into the inputs of the 
same chip. _ 
Type of Package: 16 Pin Dual In-Line _ 


DC Input Loading @ V = 7 0.7V/2.5V 


IO Il [2 | Data Inputs 0.4/0.8 CTL Loads 
CI Carry In 0.4/0.8 CTL Loads 
CO a: Carry Out 0.4/0.8 CTL Loads 
MO Ml M2 | Mode Control Inputs 0.4/0.8 CTL Loads 
PO RO Clock, Clear Inputs 0.4/0.8 CTL Loads 


DC Output Loading: 


QO Ql Q2 _ Register Outputs No Load (diode to ground) 
cI Carry In - 0.4/0.8 @ V =—-0.7V/2.5V 
co Carry Out No Load - 


_ DC Drive Capability; 


Carry In, Carry Out 


QO Ql Q2 > Register Outputs 12 CTL Loads 

CI Co Carry In, Carry Out 8 CTL Loads 
DC Drive Capability/Package: 

QO Ql Q2 Register Outputs 3€ CTL Loads 

CI CO Carry In, Carry Out 16 CTL Loads 
Input Levels Allowed: | 

IO 11 12 Data Inputs | Levels 0, 1, 2 

CI,CO Carry In, Carry Out Levels 0, 1, 2 

MO Ml M2 Mode Control Inputs Level 0, l, 2 

PO Clock Level 0, l, 2_ 
| RO Clear Input Levels 0, l, 2 
Output Levels Generated: | 

QO Qi Q2 Register Outputs Level 0 

CI co Level 1 (Not Input +1) © 


a 
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Propagation Delay Times: 


Clock (-) to Output 

Clock (-) to CO 

Clock (-) to CI | 

Carry In to Carry Out 

Mode Control to CO 

Data Set-up Time (Add & Subtract) 
Data Set-up Time (other modes) | 
Clear Set-up Time 

Mode Control Set-up Time 

Data, Mode and Clear Hold Times 
Minimum Clock Pulse Width 


* Clock Pulses less than this minimum ma 


"NO-ACTION" mode). 


RFAN 


Pin Locations: 


TOP VIEW 
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3.1 CTL Integrated Circuits (Continued) 


HI 


y cause loss of stored data (even in 


Mode Control Logic: 


[RBTRIO | Nedes of Gratation 


BOG No Action on —» 2h | 
atte D=Set. Cesc. 
ee Bit Set (I+ Q, lag 


Add (See Below) 


pene 
re | ae 
pL }L|O | Shift Up oF : 
PL JL YL | Shift Down Cc races 


ADD The bits 10, Il and 12 are added to QO, 
~ Ql and Q2,° and the result will replace QO, 
Ql and Q2. CI is the carry input and CO 

the carry output. [0 and QO are the least 
significamt bits. 

SUBTRACT The bits I[0, Il and 12 are subtracted 
from QO, Ql and Q2 and the result will 
replace QO, Ql and Q2. Ci is the borrow 
input and CO is the borrow output. 10 and 
QO are the least significant bits. 


EQ, FY = 


A 2209 6150 A 
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_RFAN Continued : 


1 


1 


Ml 


| anette 


0 


1 
1 


0 
1 
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—RFAN: 
Qn(t)  Cn(t+l) 
0 0 
1 1 
0 0 
1 1 
X 0 
X 0 
X 1 
0 0 
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FUNCTION 


NO ACTION JIn=0, Kn=0 
BIT RESE'T Jn=0,Kn=In 
D-SET Qn +In- 
BIT SET Jn=In, Kn=0 
ADD: Qn+In+CI 
Cn(t+l) + SUM 
CO = CARRY OUTPUT 
SUBTRACT: Cn-In and Ci is 
: BORROW INPUT 
Cn(t+1)4— DIFFERENCE 
CO = BORROW OUTPUT 
SHIFT UP: CO=Q2 ¢« Q2¢CQl¢ CO+Ci 


SHIFT DOWN: CO+Q2*C1*Q0,Ci=Q0 


3) The Carry Input Ci and Carry Output CO are Bidirectional lines, 


4) The Clear Operation (Line RO) is synchronous and absolute; it overrides any 
concurrent Mode Control. | 


*D 


pe > oo. 
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3.1 CTL Integrated Circuits (Continued) 


Element Type: | | _ RFBn 

Standard Assembly Number: _ | 2201 4062 
Manufacturer's Type:  —s| _ 3406. | 
Circuit Designation: | | | | | 4 Bit Register 


_ Description of Operation: 


The RFBn 4 Bit Register contains four storage elements supplied with the proper 
gating circuitry, to perform several logical operations depending upon the state 
of the mode control lines MO, Ml, and M2. The possible modes of operation are: 
1) Bit Set; 2) D-Set; 3) Complement and 4) Shift Up. The clear operation 
(Line RO) is synchronous and absolute, it overides any concurrent Mode Control. 
Transitions of the storage elements will occur on the negative going edge of the 
Clock pulse. Inputs 10, Il, I2, and I3 are fully threshold sensitive, while the 
mode lines MO, Ml, and M2; the clock PO; and clear RO have wider threshold re- 
gions. Outputs of the 4 Bit Register will be restored, 


Type of Package: 7 - 16 Pin Dual In-line 
DC Input @ V; = -.7V/2.5V3 | 
10 Il 12 13 Data Inputs a 0.4/0.8 CTL Loads 
MO ML M2 | Mode Control Inputs 0.4/0.8 CTL Loads 
PO RO | Clock, Clear Inputs 0.4/0.8 CTL Loads 
DC Output Loading: | 
QO Ql Q2 Q3 : Register Outputs No Load (diode to ground) 
DC Output Drive Capability: _ _ 12 CTL Loads 
DC Output Drive Capability/Package: 48 CTL Loads 
Input Levels Allowed: | | 
10 Il 12 13 = Data Inputs Levels 0, 1, 2, 3, 4 
MO Ml M2 M3 | Mode Control Inputs Levels 0, l, 2 
PO | Clock Input Level O 
RO | Clear Input | Levels 0, 1 
Output Levels Generated: | , Level 0 


Propagation Delay Times: 


Clock (-) to Output | 21 ns 
Data Set-up Time | : 6ns 
Clear Set-up Time | | 19 ns” 
- Mode Control Set-up Time 28 ns 
Data, Mode and Clear Hold Times | 7 ns 
Minimum Clock Pulse Width — . 20 ns 


Pin Locations: | a _ TOP VIEW 


IAIN 
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_RFBN Continued: 


o RIGLF 
C 
“—1 REBN 
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FUNCTIONAL DIAGRAM 


RFBN 


Mode Control Logic: 


Modes of Operation 


Q3 Bit Set (IntQn)+Qn 
D-Set In->Qn . 
Q2 Complement In@Qn—=— Qn 


QI 
QO. 


Not Defined | | 
Shift Up 10--Q0--Q1—-Q2-Q3 
Not Defined 
Not Defined 
Not Defined 


A 2209 6150 A 
SECTION 3.1 
PAGE 29 Rev. 


The undefined mode control combinations 
should never exist while the 4 Bit 
Register is being clocked, 


The set-up and hold time requirements between any data input and 


the clock input must be observed in all modes of operation, i.e, 


even for cases where the device is previously preset to a state 


that changes in the data input should not Cause any output change. 


An example is input data changing from high to low with the device 


output already set to high and mode controls at D-Set. 


B . 


Circuit Designation> 
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3el C Tt Integrated vires (Continued) © 


Element Types | | — 
Standard Assembly. Number: | 
Manufacturer's Type: saad 7 


3 Bit R : 
~Oescription of Operation: aad 


The RFZN is acCTkL I1! 3-bit register. its operation tis exactly 


identical to that of the RFAN. Refer to page 25 of this section for 


eeet ns af usage. 
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3e-1 CTL Integrated Circuits (Continued) 


Efement Type: | RF=N 

Standard Asseably Number: | | 1779 6160 
Manuf acturer*s Type: 9844 

Circuit Designation: | | 4 3it Register 


Description of Operations: | 


The RF-N is a CTL II1l 4*bit register. Its operation is exactly 
tdenticad to that of the RFBN. Refer to page 28 of this Section for : 
details. : 
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3,2 TTL/DTL INTEGRATED CIRCUITS =~ —ODFBN 


Element Type: DFBN 
Standard Assembly No: — (2205 8242 
Manufacturer/Manufacturer's Type: 2, | Fairchild U6B930759X 


Circuit Designation: Seven Segment Decoder 


Description of Operation: 


A3 

A2 

Al 

AO : 

: ZG 
LT: 
| ZE 
alee 20 
: ee’ 6 
rK 7p 
ZA 
D__ RBO 

LT 

RBI. 


FUNCTIONAL DIAGRAM 


(7) TRUTH TABLE 3 


fur Bt A3_A2 AL AO | 2A 2B ZC 2D ZE ZF 26 RRO | 


0 x xX x xX X es ee ee ee ee 
}yph 0 9 0 0 0. 0 0 0 0 0 90 
1 1 0 0 0 0 tobto.it it 0 
1 x* 0 00 1 1 1 0 0 0 0 
7 1 x 0 0 1 0 1 ol 2 O 1 
A P 1 x 0 0 1 1 1 1 bt 0 0 1 
B N 1 x 0 Lb 0 0O- 1 100 01 
C M [1 x 0 1 0 1 o 1 2 0121 21 
D [ 1 x oO 21 1 0 o 1 2 2-1 1 
E K |r x o 2 1 1 1 1 0 0 @ 0 
FF J 1 *¥ LO 0 0 es re a ae a | 
G H 1 x 10012 1 tl 02 2 
R S 1 x 1 0 1 0 0 o t 1 0 1 
| 1 x tL 0 1 1 0 0 1 0 0 1 
» x Lt oO. 1 1 00 21 21 
- | » x 2b 2 0 21 o 1 10211 
~ PIN LOCATION DIAGRAM i. ee 2 O 0- e 
| | [6 PIN DIP L © 2 + &.a 0 0 ! 0 0 0 


X3 Don't care bits 
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SECTION 3.2 


“TTL 9307 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


DFBN 
SEVEN SEGMENT DECODER 


; ee: : : : 
The device is a T L compatible logic circuit. [It accepts 
4ebit BCD 8421 code input and produces appropriate outputs 
for selection of segments in a seven. segment matrix dis- 


play. 


The BCD code input is applied to four address inputs (AO 
thru A3). The outputs for segment selection (ZA thru ZG) 
will be true according to the truth table given below. 


Two additional inputs provide facilities for lamp test (LT) 
and ripple blanking (RBI). A ripple blanking output is also 
available (RBO). The proper interconnection of RBI and RBO 
in multidigit displays allows for automatic blanking of the 


Yeading and/or trailing edge zeroes in a multidigit decimal 
number, | | 


-To interface the Seven Segment decoder with CTL logic, consult Section 5. 


The Seven Segment Decoder drives Fairchild FND 10, Single 
Digit Numeric Display. A 500 pull-up resistor to the 


44,75v supply is required, 


Propagation delay td = 550ns max. 
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1024-BIT READ ONLY MEMORY 
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RM2N © 


3.2  TTL/DTL Integrated Circuits | 


0022 


ELEMENT TYPE PART NO, FUNCTION 
MILN- 1918 3599 EBD1C/ASCII (MSB) 
MI2N © 1918 3607 EBCDIC/ASCII (LSB) 
MI3N 1918 3615 ASCII/EBC1C (MSB) 
MI4N 1918 3623 ASCTI/EBCDIC (LSB) 
- MHLN- 2201 4146 HOLLERITH/EBCDLC (LSB) 
MH2N (2201 4153 HOLLERITH/EBCDIC (MSB) | 
MH3N 2201 4161 EBCD1C/HOLLERI1TH (LSB) 
MH4N 2201 4179 EBCDLC/HOLLERLTH (MSB) 
MJLN 2204 4200 96 COL CODE/EBCDIC —- (LSB) 
MJ2N 2204 4218 96 COL CODE/EBCDIC (MSB) 
MJ3N 2204 4226 EBCD1C/96.COL CODE (LSB) 
MJ4N 2204 4234 EBCD1C/96 COL CODE (MSB) 
MKIN 2204 5124 EBCDIC/BCL + PAR — (LSB) 
MK2N 2204 5132 EBCDIC/BCL + PAR (MSB) 
RMIN 2208 0014 EBCDIC/KATAKANA _ (LSB) 
2208 - EBCDLC/KATAKANA. 


‘(MSB) 
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1024-BIT READ ONLY MEMORY 


TTL/DTL Integrated Circuits 
Element Type: | | TTL | 
Circuit Designation: 1024 Bit ROM 


Description of Operation: 


() 


(2) 


(6) 


The circuit is a T¢L logic compatible Read Only Memory organized as 256 words 
of 4G bits each. The memory has 8 address lines AO thru A7, Enable inputs Cl 
and C2, and 4 outputs 01 thru 04. This device is used for code conversion. 


Logical false levels applied simultaneously at the two Enable inputs are 
needed to enable the chip, otherwise the chip is disabled and’a true voltage 
is forced at all outputs. 


Information on how to interface this device is contained in Section 5. 

The memory outputs can be tied together to perform a wired and function 
(positive logic). . 

Both inputs and outputs are shown in the bit code format tables using Binary 
"1" to represent a true voltage level and Binary "0" to represent a false 


voltage level. 


The codes of the following ROMs are inverted and, therefore, the outputs 


‘ must be fed through inverters to obtain the true code translation: : 


Inverting Output ROM s 


RMIN MK1N MILN 
RM2N MK2N MI2N 
7 MI3N 

MI4N 


However, the codes of the following ROMs are not inverted, and code 
translation is obtained directly. 


Non Inverting Output ROM s 


MHIN - MJLN © 
MH2N MJ2N 
MH3N MJ3N 


MH4N MI4N 
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342 
| Type of Package: 
DC Input Loading: 
AO Al A2 A3 
AS A5 AG A7 
Ci. C2 
Output Drive Capability: 
01 02 03 04 
Output Leakage Current: 
type of patpued: 


Interfacing: 


‘Propagation Delay Times; 


Address to Output 
Memory Enable to Output 


PIN LOCATIONS 
TOP VIEW 
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Address Inputs 
Address Inputs | 
Memory Enable Inputs 


ROM Outputs 


1024 BIT READ ONLY MEMORY 
TTL/DTL Integrated Circuits | 


16 Pin Dual In-line 


=1.6 mA/0.04 mA 
QV; = 0.45V/ 


15 mA @ Vo = 0.45V 
-0.10 mA @ Vo = 5.25V 


Open Collector 


Refer to TTL/CTL 
Interfacing Rules 


° 60 ns 
40 ns 
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1024-BIT READ ONLY MEMORY 
MILN EBCDIC TO ASCII CODE FORMAT 


_ HEXA-DECIMAL -HEXA~DEC IMAL HEXA-DECIMAL HEXA-DECIMAL HEXA-DECIMAL 


| ENPUT OUTPUT __INPUT OUTPUT _INPUT OUTPUT INPUT OUTPUT __INPUT OUTPUT 
00 F  —s-:20 7 ~~ 40 D 60 D 80 3 
O1 F 21 7 41 5 61 D 81 9 

02 F 22, 7 42 5 62 4 82 9 
03 F 23 ? 43 5 63 4 83 9 
04 6 24 7 44 5 64 4 84 9 
05 F 25 F 45 5 65 4 85 9 
06 7 26 E 46 5 66 4 86 9 
07° 8 27 E 47 5 67 4 87 9 
08 6 28 7 48 5 68 4 “88 9 
09 / 7 29 7 49 5 69 4 89 9 
OA 7 2A 7 GA A «6A a: 8A 3 
OB F 2B 7 4B D 6B D 8B 3 
oC F 2c 7 4c C 6C oD 8c 3 
OD F 2D F 4D D 6D A 8D 3 
OE F 2E F 4E D 6E C 8E 3 
OF F 2F F 4F D 6F C SF 3 
10 E 30 6 50 D 70 4 90 3 
11 E 31 6 51 5 71 4 91 9 
12 E 32 E 52 5 72 4 92 9 
13 E 33 6 53 5 73 4 93 9 
14 6 34 6 54 5 74 4 94 9 
15 7 35 6 55 5 75 4 95 9 
16 F 36 6 56 5 76 3 96 9 
17 ? 37 F 57 5 77, 3 97 8 
18 © E 38 6 58 4 78 3 98 8 
19 E 39 6 59 4 79 9 99 8 
1A 6 3A 6 5A A 7A C 9A 3 
1B } 3B 6 5B D 7B D 9B 3 
Ke E 3C E 5C D 7C B 9C 3 
ip CE 3D E 5D D 7D D 9D 3 
LE E 3E 6 5E C 7E C 9E 3 
IF E 3F E SF A TF D oF 2 


A 


Burroughs Corporation B) 


- ‘COMPUTER SYSTEMS GROUP 
" SANTA BARBARA PLANT 


ifuunucvnnuanueit 


-B1700 HARDWARE RULES 


| nny 


HEXA-DECIMAL | 
OUTPUT - 


AO 


INPUT 


NNN NN NY KH DY BY © © © © &O © O O WO WN 


NOTE: 7 | | 
1). Inputs are AO, Al, A2, a3, A4, A5, A6, ‘A?, where AO-is the least significant 
and A7 is the most sionitieane, 


B3 
B4 


BS 


B6 


- 8B? 


2) Outputs are: . 
is the most significant digit. 


3) 


0 = 0000 
1 = 0001 
= 0010 
OO1L 
0100 
0101 


= 0110 


wi OO UE WD 
an @ 


= Olll 


In Hexa-Decimal: 


1024- BIT READ ONLY MEMORY 
MIIN EBCDIC TO ASCII CODE FORMAT (CON'T.): 


2 
2 
2 
2 
2 
i 
1 
1 
1 
1 
1 
1 
1 
8 
B 
B 
B 
B 
B 


HEXA-DECIMAL 
INPUT OUTPUT 


MI tN 


HEXA-DECIMAL 
INPUT OUTPUT 


C6 


. C7 


o 
ps 
a oe oo o> © 9 oo = = - = =) 


eau 8 f 
© 
pa 
© 


HEXA-DECIMAL 
INPUT OUTPUT 


DB 
DC 
DD 


‘DE 


DF 
EO 


El. 


E2 
E3 
E4 
E5 
E6 


oS90 OO > > PP Pr PP er DOB OO OO kr. 


A 2209 6150 A 
SECTION 3.2. 
PAGE 7 REV. A 


HEXA-DECIMAL | 
INPUT OUTPUT © 


EF 


FO 
FL 


F2 
F3 
F4 
F5 
F6 
F7 


EE 


Fo 


F9 


FA 


FB 
FC 


FD 
FE 


FF 


oon oo OO NTNU NNMNULC NM HnN CO Oo 


01, 02, 03, 04, where O1 is the least significant and 04 


Burroughs Corporation &) 


COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT. 


B1700 HARDWARE RULES | A 2209 6150. A 
SECTION 3.2 _ 


PAGE 8 REV. A 


AAA 
|nnarnntsuinUust 


HNN 


MI2N. 


1024-BIT READ ONLY MEMORY 
MI2N EBCDIC TO ASCII CODE FORMAT 


HEXA-DEC IMAL HEXA~DECIMAL HEXA-DEC IMAL HEXA-DECIMAL HEXA-DECIMAL | 
INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT | 


00 F 20 F 40 F 60 2 80 C 
01 E 21 E ra F 61 0 81 E 
02 D 22 D 42 E 62 D 82 D 
033 Cc 23 Cc 43 D 63 Cc 83 C 
4 3 24 B 44 C 64 B 84 B 
05 6 25 5 45 B 65 A 85 A 
06 9 26 8 46 A 66 9 86 9 
07 =O 27 4 47 9 67 8 87 8 
08 8 28 7 48 8 68 7 88 7. 
09 02 29 6 4900027 69 6 89 «6 
OA 1 2A s) 4A 4 6A 3 8A B 
OB 4 2B 4 4B 1 6B 3 8B A 
ae 3 2C 3 4C 3 6C A 8C 9 
OD 2 2D A 4D 7 6D 0 8D 8 
OE 1 2E 9 4E 4 6E 1 BE 7 
OF 0 2F 8 4F E 6F 0 8F «6 
10 F 30 +~«=SF 50 ~»=-« 9 70 5 - 90 5 
ll E 31 E 51 6 71 4 91 5 
120 D 32 9 52 5 72 3 92 4 
13. («Ce 33 Cc 53 G 73 a 93 3 
14 8202 34 B 54 3 74 1 94 2 
15 A 35 A 55 2 75 0. 95 ] 
16 7 (36 9 56 1 76 F 96 0 
17 8 37 B 57 0 77. ~2 CE 97 *F 
is? 38 7 58 2Ssi#F 78 D 98 E 
19 «6 39. 6 59 E 79 F 99 D 
1A D 3A 5 5A 2 7A 5 9A 4 
1B 0 3B 4 5B Bo 7B Cc 9B 3 
1C 3 3c B 5C 5 7c F 9C 2 
1D 2 3D A 5D 6 7D 8 9D 1 
1E 1 3E 1 5E 4 TE 2 95 0 
1F 0 | 3F 5 5F l 7F D OF F 


_ 


Burroughs Corporation 3) 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 


A 2209 6150 A 
SECTION 3.2 
PACE 9. REV. A 


B1700 HARDWARE RULES 


Jananania | 


nn 


rece Re Ng A REE RR EN NE AR RET ERA ARAN 


MI2N | 
1024-BIT READ ONLY MEMORY 
- MI2N EBCDIC TO ASCII CODE FORMAT (CON'T.) 


HEXA-DECIMAL | HEXA-DECIMAL — HEXA-DECIMAL HEXA-DECIMAL | HEXA-DECIM/.L 


INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT _— INPUT OUTPUT INPUT OUTPUT 
AOU B3 4 co DB 0 EE 7 
Al 1 Bh 3 C78 DC F EF 6 
A2 C B5 2 cs? DD E FO F 
A3 B Be 1 co ‘DE OD Fl so 
AG OA B? 0 CA 7 DFC F2 D 
AS BB OF CBO EK 3 F302 
AG 8 B9 E ccOS El oO F4 B 
Ay 7 BA D cp 4 E2 C F5 A 
AB C6 BBO OC CE 3 ERB OB F6 9 
ag 5 BC B CF 2 E4 A F7 8 
AA OD BD OA po 2 E(9 F8 7 
AB e BE 9 Dl. E6 8 F9 6 
AC B BF 8 D2 EP 7 FA 5 
AD A co 4 D3 3 ES 6 FB 4 
AE cl E D4 2 E9 5 FCO 33 
AF 8 C2 D Ds EA OB. FD. 2 
BOO 7 cs 0UClti“<ité‘iCHSCD EBOA FE l 
Bl 6 C4 B D7. EC 9 FF 0 
B2 5 C5 A DO EDO 
| Dp9.Sts«éOD | 
DA oil 
NOTE: 


| 1) Inputs are , AO, Al, A2, AS, A4, A5, A6, A7, where AO is the least significant 
, and A7 is the most sientt icant: | 


2) Outputs are: O1, 02, 03, 04, where Ol is the least si cahiteuat and 04 
| = the most significant digit. . 


3) In Hexa-Decimal :: 


. 8 = 1000 
1 = 0001 9 = 1001 
2 = 0010 A 1010 
3 = 0011 B= 1011 
4 = 0100 c = 1100 
5 = 0101 p= 1101 
6 = 0110 E = 1110 
oa F = 1111 


Burroughs Corporation £3) 


COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 


A 2209 6150 A 
SECTION 3.2 
PAGE 10 REV. A 


IA 
Jnunvenn ait 


~ B1700 HARDWARE RULES 


HN 


MI3N 
1024-BIT READ ONLY MEMORY 


MI3N ASCII TO EBCDIC CODE FORMAT 


HEXA-DECIMAL HEXA-DECIMAL HEXA- DECIMAL HEXA-DECIMAL HEXA-DECIMAL - 


INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT 
00 F 20. B 40 8 60 8 80 OD 
01 F 21 BO 4) 3 61 7 81 D 
02 F 220° 8 42 3 62 7 82 D 
03 F 23 8 43 3 63 7 83 D 
04 C 24 A bt, 3 64 7 84 D 
0 ~~ 25 9 45 3 65 7 85 E 
0 dD 26 A 46 3 66 7 86 F 
07 ~»D 27 8 47 3 67 7 87 &£ 
08 E 28 B 48 3 68 7 88 D 
09 F 29 A 49 3 69 7 89 Dp 
OA D 2A A GA 2 6A 6 8A D 
OB F 2B B 4B 2 6B 6 8B D 
oc F 2c 9 4C 2 6c ts«éG 8C D 
o -F 2D 9 4D 2 6D 6 sp tiéF 
OE F 2E B 4E 2 6E 6 SE F 
OF F 2F 9 4F 2 6F «6 8F E 
10 E 30 0 50 2 70 6 90 C 
11 E 31 0 51 2 71 6 91 C 
12 E 32 0 52 2 72 6 92 E 
13 E 33 0 53 1 73 93 C 
4 =«¢ 34 0 54 1 74 5 94 c 
15 Co 35 O- 55 1 75 5 95 C 
16 c 36 0 56 l 76 5 96 2G 
17 D 37 0 57 1 7 5 97 F 
i OE 38 58 1 78 COOCSS 98 c 
19 E 39 0 59 1 79 5 99 c 
AOC 3A 8 5A 1 7A 5 9A iC 
ip OCOD 3B A 5B B 7B 3 9B C 
1c E 3c BD 5C 1 7C 9 9C F 
in = 3D 8 5D A “7D 2 9D E 
OLE Eo 3E ae SE. té«‘idA TE 5 9E Cc 
ir «= 3F 9 5F 9 OF F OF 1 


_ 


Burroughs J Cétporetion €) 


COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT | 


| aaa | 


B1700 HARDWARE RULES. 


HI 


HEXA-DECIMAL 


“INPUT OUTPUT 


AO 


o>P > > > > > > PrP Pr oO Dd De ee w oD 


NOTE: 


A? ‘Inputs are AO, Al, A2, A3, Ad, A5, A6, A7, where AO is the least significant 
and A/7 is the most “significant. 


- 


3) 


WwPrwnreo 
neent ns R 


‘Outputs are: 


B3 


B4 


B5 


B6 
B7 


BB 


B9 
BA 
BB 


ane 
- BD 
BE 


BF 


co 


cl 
C2 
C3 


aes 


C5 


1024-BIT READ ONLY MEMORY 
MEIN ‘ASCII TO EBCDIC CODE FORMAT (CON! T.) . 


- HEXA-DECIMAL 
INPUT OUTPUT 


N “NM MN © C8 DO ODO ODO wowroaonanon vod 0 60 6 OO © 


—MI3N 


C6 


C7 


is the most etandeteant digit. 


In Hexa-Decimal: 


0000 
0001 
0010 
0011 
0100 
0101 
6 = 0110 


7 = QO111 


ym 0 OW PY 0 


HEXA-DECIMAL 
INPUT OUTPUT 


1000 
1001 
1010 
1011 
1100 
1101 


1110 


| LULL 


PPT FU UW YW UV u& UUW DH DAA AA A Aan NN NY NS 


DB 
DC 


DD 
DE 
DF 
EO 


El . 


E2 


E3 
_E4 


ES 
E6 


_ HEXA-DECIMAL 
INPUT OUTPUT 


WwW WwW WwW WwW WwW WH F&F Ff fF F&F fF Ff FF SF PF PF KF HK kK 


A 2209 6150 A 


SECTION 3.2. 


PAGE 11 REV. A 


HEXA-DECIMAL | 
INPUT OUTPUT 


EE 
EF 
FO 
Fl 
F2 
F3 
P4 


F5 


F6 
F7 
F8 


FO 


Fa 
FB 
FC 
FD 
FE 


oO Oo OO CO OO & = HX ~- Fh KX BH HD PD KH AD Ph 


OL, 02, 03, 04, where Ol is the least significant and 04 


Burroughs Corporation “is 


COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 


AA 
[hnusunnucedugti 


MI4N 
1024-BIT READ ONLY MEMORY 


MI4N ASCIL TO EBCDIC CODE FORMAT 


HEXA-DECIMAL HEXA-DECIMAL HEXA-DEC IMAL HEXA-DECIMAL 
INPUT OUTPUT INPUT OUTPUT _INPUT OUTPUT __INPUT OUTPUT 


00 F 20 F 40 3 60 
01 E 21 0 41 E 61 
02 D 22 0 42 D 62 
03 eg 23 4 43 C 63 
04 8 24 4 44 - B 64 
05 2 25 3 45 A 65 
06 1 26 F 46 9 66 
1) rn! 27 2 47 8 67 
oe 9 28 2 48 7 68 
09 OA 29 2 49 «6 69 
OA A 2A 3 4A E 6A 
oB 4 2B 1 43 D 6B 
oc 3). 2c 4 4C C 6c 
OD 2 2D F 4D B 6D 
OE 1 2E 4 4E A 6E 
OF O- ne 4F 9 6F 
10 F 30 F 50 8 70 
11 E 31 = 51 7 71 
12 D 32 D 52 6 72 
13 «(OC 33 c 53 D 73 
14 3 34 B 54 C 74 
i 2 35 A 55 B 75 
16 D 36 9 56 A 76 
17 9 37 8 57 9 77 
18 7 38 0—C—i“‘<«‘ST 58 si 78 
19 §& 39° 6 59 r* 79 
1A 0 3A 5 5A 6 7A 
1B es 3BtCOdYL 5B 5 7B 
1c 3 3C 3 5C F 7c 
i 3D 1 5D 5 7D 
ze CO} 3E 1. 5E o- 
1F 0 3F 0 5F 2° 7F 


B1700 HARDWARE RULES 


om sa UA ANY ODO OF DODD At DW o> DODO HANK woe DoW sa 


I 


A 2209 6150 A 
SECTION 3.2 | 
PAGE 12 REV. A 


HEXA-DECIMAL 


INPUT OUTPUT 


80 
81 


(82 


83 
84 
85 
86 


87 


88 
89 
8A 
8B 
8c 
8D 


8E 
8F 


90 
91 
92 
93 
94 
95 


96 


97 
98 
99 
9A 
9B 
9C 


9D 


9E 
oF 


Pe weer Uannrt oF DOU DH EUAwW FURAN wDOoOeRDaAd Es 


UNV 


Burroughs Corporation is) 


COMPUTER SYSTEMS GROUP 
. SANTA BARBARA PLANT 


B1700 HARD WARE RULES: oL 2209 6150 A 
SECTION 3,2 
PAGE 13 REV. A 


r a: 
Hutt 
| = | 


MILA 


1024-BIT READ ONLY MEMORY 


MI4N ASCII TO EBCDIC CODE FORMAT (CON'T. ) 


HEXA-DECIMAL § HEXA-DECIMAL = HEXA-DECIMAL = HEXA-DECIMAL —HEXA-DEC IMAL 
INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT 


AO E B3 C Cé 3 a: C EE 5 
Al D B4 B C7 2 poté&j EF é 
A2 Cc B5 A C8 il DD 3=CA FO 3 
A3 B Bo tO co 0 CO DED FL 2 
AG A 8B? 8 CA oF DF 8 F2 1 
AS 9 BS 7 CB 5 EO 7 F3 0 
A6 8 B9 6 cc 4 ‘gl 6 F4 5 
Ay ‘BA F cD 3 E2 5 F5 4 
AS 6 BB E CE 2 x F6 3 
A9 E BC D CF 1 E4 3 F7 2 
AA D BD C DO 0 E5 2 F8 A 
AB C BE B D1 F E20 ol FO 0 
AC B BF A D2 5 E7 (OO FAS 
AD A co 9 D3 P ‘EB 5 FBO OCG 
AE 9 Cl 8 DA 3 E9 4 FC 3 
AF 8 - C2 7 D5 2 EA 3 FD 2 
BO 7 x F D6 1 EB 2 FE 1 
Bl 6 C4 5 D7 0 | FF 0 
—-B2 D C5 4 D8 F ED 0 
D9 E 
DA D 
NOTE: 


1) Inputs are AO, Al, A2,.A3, Ad, AS, A6, A7, where AO is the least significant 
and A7 is the most significant. 


2) Outputs are: Ol, 02, 03, 04, where 01 is the least significant and 04 
‘ds the most signif deaue: digit. 


3) In Hexa-Decimal: | 


0 = 0000 8 = 1000 
1 = 0001 9 = 1001 
2 = 0010 A = 1010 
3 = 0011 B = 1011 
4 = 0100 € = 1100 
5 = 0101 D = 1101 
6 = 0110 E = 1110 
F= 1ill 


720111 ~ 


HEXA-DECIMAL 
INPUT OUTPUT 


00 
01 
02 
03 
04 
05 
06 
07 
08 


09 . 


OA 
OB 
oc 

OD 
OE 
OF 
10 
a 
12 
13 
14 
15 
16 
17 
18 
19 
1A 
1B 
1C 
1D 
1E 
LF 


mmuouooOowW F © MON OUP WNHK OO TH MH DOO wr DOD MANMN AU PR wWNHeE OO. 


Burroughs Corporation 


COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 


1024-BIT READ ONLY MEMORY 


onan 


 MHIN 


B1700 HARDWARE RULES. 


-MHiN HOLLERITH TO EBCDIC LSB CODE FORMAT 


HEXA-DECIMAL - 


INPUT OUTPUT 


20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
2A 
2B 
2¢ 
2D 
2E 
OF 
30 
31 
32 


33 


34 
35 


36. 


37 
38 
39 
3A 

3B 
3C 
3D 
3E 
3F 


ym UoU Ow ry Oo ON OH fF WHE CO He MB TO Ow Oo wa NO ON BR wh eK OO 


‘HEXA-DECIMAL 
INPUT OUTPUT 


40 
4) 
42 
43 
44 
45 
46 
47 
48 
49 
4A 


4B. 


4C 
4D 
GE 
4F 
50 
51 
52 
53 
54 


ae 


56 
57 
58 
39 
5A 
5B 
aC 
5D 


5E 


oF 


yrmo OO WP COD ON DUN FF wBHKnH PrP OO HP HO Ow FP 0D MON DH F&F WH PF OO 


HEXA-DECIMAL 


60 
61 


62 


63 
64 


65 


66 


67. 


68 


69 


6A 
6B 


—-6C. 


6D 
6E 
6F 
70 
71 
72 
73 
74 


75. 


76 
77 
78 
79 


7A. 


7B 
7C 
7D 
7E 
7F 


~ mo OW F OC MON DAU fF BH OO HHT O wD PO AHAN AH F wWRHeYE OC 


MI 


lh 


seer pace penegeneestianiane 


A 2209 6150 A 


SECTION 3,2 


PAGE 14 REV. A 


- -HEXA=DECIMAL 
INPUT OUTPUT INPUT OUTPUT 


80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
8A 
8B 
8C 
8D 
8E- 

8F 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
9A 
OB 
—9C 
9D 
9E 
OF 


moe oO wo PrP Oo ON DO YN FF WH FY FO BH BGO ww Fr OO WON DH FP WW KY KF CO 


Fae aaa 


| 


‘Burroughs Corporation <a) 


COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 


-.B1700 HARDWARE RULES er ee 
SECTION 3,2. 
PAGE 15 REV. .A 


ory 
~ 


fh 


| 
| 


bia 


MHtN 


| 1024-BIT READ ONLY MEMORY 
MHiN HOLLERITH TO EBCDIC LSB CODE FORMAT 


HEXA=DECIMAL - -HEXA-DECIMAL HEXA-DECIMAL HEXA-DECIMAL | HEXA=DECIMAL 


INPUT OUTPUT __INPUT OUTPUT __INPUT__ OUTPUT INPUT OUTPUT INPUT OUTPUT 
AO 0 B3 3 C6 6 DB B EE E 
Al 1 Ba 4 C7 7 DC C EFF 
A2 2 B5 5 C8 8 pp D FO 9 
A3 3 B6 6 C9 0 DE E Fl 1 
AG 4 B7 7 CA A DF F F2 2 
ASS OS B8 8 CcBté#i&B EO 0 F3 3 
AG 6 BS ti cc C a F4 4 
AT 7 BA A CD D E2 2 F5_ 5 
A8 8 BB B CE E E3 3 F6 6 
A9 Oo BC C CF F E4 4 F7 i 
AA A BD D DO 9 E55. FB 8 
ABO BE iE DL lL E6 6 F9 0 
AC eo: BF F D2 20 E7 7 FA A 
AD D CO A D3 3 E8 8 FB B 
AE OE cl i D4 4 E9 0 FCO 
AF F C2 "a D5 5. EA. A FD D 
BO. C3 3 D6 6 EB B FE E 
Bl i C4 4 D7 i EC C FF F 
B2 2 65 ‘5 D8 8 ED D 
| p9 0 
NOTE: , a : 


7 1) Inputs are AQ, Al, A2, A3, A4, AS, A6, A7, where AO is the. least. ‘significant 
| | and A7 is the aOSt significant. 


2) Outputs are: Ol, 02, 03, 04, where 01 is the least Senteveaut and 04 
is the most significant digies 


3) In Hexadecimal: 


0 = 0000 . 8 = 1000 
1 = 0001 9 = 1001 
2 = 0010 A = 1010 
3 = 0011 B= 1011 
4 = 0100 Cc = 1100 
5 = 0101 D= 1101 
6 = 0110. E = 1110 
7 = 0111 F= lilt 


HEXA~DECIMAL 
‘INPUT OUTPUT 


00 
01 
02 
03 
04 
05 
06 

_.07 


08 . 


09 
OA 
OB 
OC 
OD 
OE 
OF 
10 
11 


12, 


(13 
14 
15 
16 
17 


18 


19 
1A 
IB 


ic 


1D 


1E 


“EF 


WW WWW WwW WH WwW WwW WwW Ww Dw wD HNN NN YY NSN Soy oe oy oy oy Oo oo oe 


| | > 
Burroughs Corporation 3) 


COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 


ert 
a 
Seemed 
Te 
eat 
eee 
=e 
Cel 
oom 
aan 
caaens 
ea 
cate 
angen 
ee 
cman 
a 
cmensetetenn 
F amaanan’ 
ELLIE, 


B1700 HARDWARE RULES 


HA 


HEXA-DECIMAL 
INPUT OUTPUT 


20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
2A 
2B 
2c 
2D 
2E 
2F 
30 
31 
32 
33 


34 


35 
36 
37 
38 
39 
3A 


3B. 


3C 
3D 
3E 
3F 


1024-BIT READ ONLY MEMORY 
MH2N: HOLLERITH TO EBCDIC MSB CODE FORMAT 


MH2N 


HEXA-DECIMAL 
INPUT OUTPUT 


40 
4) 
42 
43 
44 
45 
46 
47 
48 
49 
GA 
4B 
4C 
4D 
4E 
4F 
50 
51 
52 
533 
54 
55 
56 
37 
38 
59 
5A 
5B 


5c 


5D 
SE 
oF 


Sal at a ee ee Oe re Oe Pe a. Sir. 


- HEXA-DECIMAL 
INPUT OUTPUT 


60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
6A 
6B 


6c 


6D 
6E 
6F 
70 
71 
72 


73- 


74 
75 
76 
bl 


—78 


79 
7A 
7B 
7C 
7D 
7E 
iF 


Am mm me mM ND DDH A RA OH PP > > > >. PP FY > > > > YP > YP YP DY 


| 


A 2209 6150 A 
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HEXA=DECIMAL 
INPUT OUTPUT 


80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
8A 
8B 
8C 
8D 
8E 
8F 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
OA 
9B 
9C 
9D 
9E 
OF 


7 . 
Burroughs Corporation &) 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 


Hn 


A 2209 6150 A 
SECTION 3.2 
PAGE 17. REV, A 


B1700 HARDWARE RULES _ 


[nnn 


i 
ln 


| 


MH2N © 
--1024-BIT READ ONLY MEMORY 
MH2N HOLLERITH TO EBCDIC MSB CODE FORMAT 


-HEXA-DECIMAL HEXA-DECIMAL HEXA-DECIMAL HEXA=DECIMAL HEXA-DECIMAL 


INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT - INPUT OUTPUT “INPUT OUTPUT 
AO C B3 4 C6 9 DBté‘éiU EE B 
AL «iB B4 4 C7 9 DC D EF B 
A2 8 B5 4 C8 9 DD D FO B 
A3 8 BO 4 C9 9 DE D Fl 7 
AG 8 B7 4 CA 9 DF D F2 7 
AS 8 BS s CB 9 xe 7 F3 7 
AG 8 B9 0 cc 9 EL B Pu 7 

AT 8 BA C cD 9 E2 B F5 7 

Ag 8 BB C CE 9 E3 B F6 7 
A9 8 BC C CF 9 E4 B F7 7 
AA 8 BD C DO 9 ES. B F8 7 
AB ttO«é@{8’ BE C Dl 5 E6 B F9 3 
AC 8 BF C D2 5 ET B FA F 
AD 8 co. 6 D3 5 E8 B FB F 
AE 8 cL D4 5 EQ B FC F 
AF 8 C2 9 DS 5 EA B FD F 
BO 8 C3 9 D6 5 EB B FE F 
Bl C4 9 D7 5 ECOCi&B FF F 
B2 4 C5 9 D8 5 ED B 

D9 1 
DA 0 


NOTE: 


1) Inputs are AO, Al, A2, A3, A4, A5, A6, AT, where AO is the least significant 
and A7 is the most significant. 


2) Outputs are: O01, 02, 03, 04, where 01 is the least significant and 04 
is the most significant digit. 7 


3) In Hexa-Decimal: 


0 = 0000 8 = 1000 
lL = OOO1 9 = 1001 
2 = 0010 A = 1010 
3= 0011 B= 1011 
4 = 0100 C = 1100 
5 = 0101 D= 1101 
6 = 0110 E = 1110 
7 =x F = lili 


= O1LL 
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HN 


-MH3N- 


1024-BIT READ ONLY MEMORY 
MH3N EBCDIC TO HOLLERITH LSB CODE FORMAT 


HEXA=DECIMAL HEXA~DECIMAL HEXA-DECIMAL | HEXA-DECIMAL — _HEXA-DECIMAL 
INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT 
00 9 20 9 40 0 60 0 80 9 
01 1 21 l 41 1 61 1 81 1 
02 2 22 2 42 2 62 2 82 2 
03 3 23 3 43 3 . han a 83 3 
04 4 24 4 44 4 64 4 84 4 
Op: #5 25 5 45 5. 65 5 85 5 
06 6 26 6 46 6 66 6 86 6 
0770—~C«:« 7 27 7 47 7 67 / 87 Te 
08 8 28 8 48 8 68 8 88 8 
09° 9 29 9 49 9 69 9 89 ae 
OA A 2A A 4A A 6A 0 BA A 
OB ~B 2B B 4B B 6B B 8B Bo 
oc C 2C C 4C C 6C c 8c C 
OD D 2D D 4D D 6D D 8D D 
OF =OC 2E E. 4E E 6E E 8E E 
OF F 2F F 4F F 6F F 8F F 
10 9 30 9 50 0 70 0 90 9 
11 1 31 l 51 1 71 1 91 I 
12 2 32 2 52 2 72 2 92 2 
13 3 33 3 53 3 73.0—~Ci«<3 93 3 
14 4 34 4 54 i 74 4 94 4 
15 5 35 5 55 5 75 5 95 5 
16 6 36 6 56 6. 76 6 96 6 
1? 7 37 7 57 7 77 7 97 a 
18 8 38 8 58 8 78 8 98 8 
“19 9 39 9 59 9 79 9 99 0 
1A A 3A—Cti“‘«‘CA 5A. A 7A A 9A A 
1B B 3B B 5B OB 7B.Oti‘“‘“G 9B B 
ic 80 x0 5C e, ie. 1G 9C e. 
ID sD 3D D sD tC«éO 7D D 9D OD 
LE E 3B OEE SE E 7E E 98 COE 
LF *&F 3F F SF F 7F F OF F 


7 
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| boomin 
HL 


MH3N 


_ 1024-BIT READ ONLY MEMORY 
_MH3N EBCDIC TO HOLLERITH LSB CODE FORMAT 


HEXA-DECIMAL HEXA=-DECIMAL | HEXA-DECIMAL HEXA-DECIMAL  HEXA-DECIMAL 
INPUT OUTPUT. INPUT OUTPUT _INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT 
AO 9 B33 C6 6 DB B EE E 
Al l B4 4 C7. 7 DC C EF F 
A2 2 B5 5 C8 8 DD D FO 0 
A3 3 B6 6 c9 0 DE E Fl 1 
AG 4 B7 7 CA A DF F F2 2 
AS 5 B8 8 CB B EO A B3 3 
A6 6 BO. Oo cc c El 1 F4 4 
AT 7 BA A cD D- E2 2 F5 5 
A8 8 BB 8B CE E E3 3 F6 6 
Ao Be SC CF F EG 4 F7 7 
AA A BD D D0 0 E5 5 F8 8 
AB B BE E D1 L E6 6 F9 0 
AC c BF F D2 2 E7 7 FA A 
AD OD co o- D3 3 ES 8 FB B 
AE E Cl) 1 D4 4 E9  ~—ss«Q FC Cc 
AF F C2 2 D5 5 EA A FD D 
BO. 9 3 3 D6 6 EB B EE E 
‘Bl 1 C4 4 D7 7 a FF F 
B2 2 C5 5 D8 8 ED D 
| D9 0 
DA A 
NOTE: | 


1) Fapats? are AO, Al, A2, A3, A4, A6, A7, where AO is the least significant 
and A7 is. the most stent eicane: 


2) Outputs are: O01, 02, 03, 04, where 01 is the least significant and 04 
| is the most significant pte 


3) _In Hexa-Decimal; 


0 = 0000 8 = 1000 
1 = 0001 9 = 1001 
2 = 0010 A = 1010 
3 = O0il B = 1011 
4 = 0100 C = 1100 
5 = 0101 D = 1101 
6 = 0110 E = 1110 
7 = 0111 F = 


1111 


semilinear ican hah ead ma a a a a 


CATLIN 
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1024-BIT READ ONLY MEMORY 
MH4N EBCDIC TO HOLLERITH MSB CODE FORMAT 


‘A 2209 6150 A 
SECTION 3.2 — 
PAGE 20 REV. A 


HEXA-=DECIMAL HEXA~=DECIMAL HEXA=DECIMAL HEXA~DECIMAL HEXA-=DECIMAL 


83 


INPUT OUTPUT __ INPUT OUTPUT _ INPUT OUTPUT INPUT OUTPUT INPUT __OUTPUT 
00 B 20 7 40 0 60 4 80 
01 9 21 3 41 B 61 2 81 

02 9 22 3 42 B 62 7 82 

0329 23323 430 ~:B 63 7 
4 9 24 3 44 B 64 7 84 
05 9 25 3 45 BB 65, 7 85 
06 9 26 3 46 B 66 7 86 
07 9 27 30 47 B 67, 7 87 
08. 9 28 30 48 B 68° 7 88 

09 9 29 3 49 8 69 2 89 
OA 9 2803 4A 8 6A CC BA 
OB 9 283 4B 8 6B 2 8B 

oc 9 2C 3 4c 8 6C 2 8C 
OD 9 2D a 4D 8 6D 2 8D 
OE 9 2E 3 4E 8 6E 2 8E 
OF 9 2F 3 4F 8 6F 2 SF 
10 D 30 F 50 8 70. E 90 
11 5 31 l 51 D 7 F 91 
12 5 32, —aL 52 D Te F. 92 
13 5. 33 1 53 D 73 F 93 

14 5 cy 54 D 74 *F 94 
15 5 35 1 55 D 75 F 95 
16 5 36 1 56 D 76 F. 96 
17 5 37—— a 57 D 77 F 97 
18 5 38 l 58 D 78 F 98 

19 5 39 1 59k 79 «0 99 
1A 5 3A l 5A 4 7A 0 9A 
1B 5 3B l 5B 4 7B 0 OB 
t@ = 5 3C 1 5C a 7C 0 9C 

‘ibe 5 3D 1 5D 4 7D 0 9D 
LE 5 i) | 5E A 7E oO oF. 
LF 5 3F aL SF 4 7F 0 oF 
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MHUN 


1024-BIT READ ONLY MEMORY 
MH4N EBCDIC TO HOLLERITH MSB CODE FORMAT 


|HEXA-DECIMAL, HEXA=-DECIMAL _ HEXA=-DECIMAL HEXA-DECIMAL ~ HEXA-DECIMAL. 
[INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT 


DB 


a 
oO 
0o 


AO 6 E oD EE 7 
Al 6 B4 E C7 8 DC D EF 7 
A2 6 B5 E C8 8 DD D FO 2 
A3 6 B6 E or) 9 DE D- Fl 0 
AG 6 B7 E CA B DF D F2 0 
AS 6 BS E CB B EO 2 F3 0 
Ab 6 B9 F CC B El 7 F4 0 
AT 6 BA E CD B E2 2 F5 0 
A8 6 BB E CE B E3 2 F6 0 
AQ” 7 BC E CF oi BG} F7 0 
AA 6 BD E Dp té«‘C E5 2 F8 0 
AB 6 BE E D1 4 E6 2 FO 1 
AC. 6 BF E D2 4 E7 20 FA F 
AD 6 CO A D3 4 E8 2 FB F 
AE 6 Cl 8 1 ES. 3 FC F 
AF 6 C2 8 D5 4 EA 7 FD F 

BO E C3 8 D6 i EB a FE F 

BL E Ch g D? 4 ECO FF F 
B2 E C5 8 D8 4 ED 7 

D9 5 
DA D 
NOTE: 


1) Inputs are AO, Al, A2, A3, Ad, A5, A6, Al, where AO is the least significant 
and A7 is the nose sl enificanty. 


— 2) Outputs are: Ol, 02, 03, 04, where 01 is the least significant and 04 
| is the most significant digit. 


3) In Hexa-Decimal: 


0 = 0000 8 = 1000 
1 = 0001 9 = 1001 
2 = 0010 A = 1010 
3 = 0011 B= 1011 
4 = 9100 GC = 1100 
5 = 0101 D = 1101 
6 = O110 | E = 1110 
7 = 0111 Fe 1ill 
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MJIN 
1024-BIT READ ONLY MEMORY 
MJ{N 96 COL CODE TO EBCDIC LSB CODE FORMAT 


A 2209 6150 A 
SECTION 3.2. 
PAGE 22 REV. A 


HEXA-DECIMAL HEXA-DECIMAL HEXA-DECIMAL _~HEXA-DECIMAL HEXA=DECIMAL 


INPUT OUTPUT __——sINPUT__ OUTPUT INPUT OUTPUT __ INPUT__OUTPUT __INPUT__OUTPUT 
00 0 20 0 40 0 60 0 80 0 
01 1 21 1 41 1 61 1 81 1 
02 2 22 2 42 2 62 2 82 2 

03 3 23 3 43 3 63 3 83 3. 
04 4 24 4 44 4 64 4 84 4 
05 5 25. 5 45 5 65 5 85 5 
06 6 26 6 46 6 66 6 86 6 
07 7 27 7 47 7 67 7 87 7 
08 8 28 8 48 8 68 8 88 8 

09 9 29 9 49 9 69 9 89 9 
OA A 2A A 4A A 6A A 8A A 
OB B 2B B 4B B 6B B 8B. Bo 
oc C 2c. C 4C C 6C C 8C C 
OD D 2D D 4D D 6D D 8D D 
OE E 2E E 4E E 6E E 8E E 
OF F 2F F 4GF F 6F F 8F F 
10° 0 30 0 50 0 70 0 90 0 
11 i 31 l 51 l 71 1 91 1 
12 2 32 2 52 2 72 2 92 2 
13 3 33 3 53 3 73 3 93 8 3 
14 4 34 4 54 4 74 4 94 4 
15 5 35 5 55 5 75 5 95 5 
16 6 36 6 56 6 76 6 96 6 

17. 7 37 7 57, 7 i 7 97 7 
18 8 38 8 58 8 78 8 98 8 
19 9 39 9 59 9 79 9 99 9 
LA 0 3A A 5A 0 7A A 9A A 
1B B 3B B 5B B 7B B 9B B 
1c c 30—~Ci‘“‘<i‘«<C 5c C 7c C 9C C 
LD | D 3D D 5D D 7D D 9D ~=§=orD 
LE E 3E E 5E E TE E 9E £ 
LF F 3F F 5F F 7F F oF F 
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| a 
4 


HN 


MJIN 


1024-BIT READ ONLY MEMORY 
MJiN 96 COL CODE TO EBCDIC LSB CODE FORMAT 


HEXA-DECIMAL - -HEXA-DECIMAL HEXA=}DECIMAL | HEXA=DECIMAL = HEXA-DECIMAL 


INPUT OUTPUT _INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT 
AQ 0 B3 3 C6 6 DB B EE E 
Al l BG 4 C7 7 DC C EF F 
A2 2 B5 5 C8 8 DD D - FO A 
A3 3 Bo tC c9 9 DE E Fl 1 
A4 4 B7 7 CA A DF F F2 2 

AS 5 B8 g CB Bo EO 0 F3 3 
A6 6 B9 a) cc C El 1 F4 4 
A7 a, BA A cD D E2 2 F5 5 

A8 8 BB B CE E E3 3 Fo 6 
AQ 9 BC C CF *F EG 4 F7 ie 
AA A BD =SséD dp tiéi‘il ES 5 F8 si 
AB B BE E D1 1 E6 6 F9 9 
AC Cc BF F_ D2 2 E7 7 FA A 
AD D. CO 0 D3 3 E8 8 FB B 
AE E Cl 1 D4. 4 E9 9 FC C 
AF F C2 2 D5 ‘5 EA A FD soi 
BO A C3 3 D6 6 EB B FE. E 
Bl l C4 4 D7 7 EC C FF F 
B2 2 C5 5 D8 8 ED Diy 

po ti«éYd* 
DA A 
NOTE: 


. 1) Inputs are AO, Al, A2, A3, A4, A5, A6, A7, where AO is the least significant 
| and A7 is the most significant. 


2) Outputs are: Ol, 02, 03, 04, where 01 is the least significant and 04 
is the most Sigal ei cone: digit. 


3) In Hexa~Decimal: 


0 = 0000 8 = 1000 

1 = 0001 9 = 1001 
2 = 0010 A = 1010 

3 = 0011 B = 1O1L 

4 = 0100 C = 1100 
5 = 0101 D = 1101 
-6 = O110 E = 1110 
7 = OllL F = 1111 
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| 1024-BIT READ ONLY MEMORY 
MJ2N 96 COL CODE TO EBCDIC MSB CODE FORMAT 


A 2209 6150 A 
SECTION 3,2 
PAGE 24 REV. A 


HEXA~DECIMAL HEXA-DECIMAL HEXA-DECIMAL HEXA-DECIMAL HEXA-DECIMAL 
INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT 
00 a 20 6 40 0 60 2 80 C 
01 F 21 D 41 B 61 9 81 7 
02 *F 22 D 42 B 62 9 82 7 
03 F 23 D 43 B 63 9 83 y 
04 F 24 D 44 B 64 9 84 7 
05 F 25 2D 45° B 65 9 85. 7 
06 F 26 D 46 B 66 9 86. 7 
07 F 27 D 47 B 67 9 87 7 
08 —#F 28 D 48 iB 68 9 88 7 
09 29 D 49 Bo 69 9 89 7 
OA 7 2A 5 4A 3 6A a 8A FO 
OB 7? 2B 5 4B 3 6B 1 8B té#r#S 
oc 7 2C 5 4C 3 6C 1 BC F 
OD 7 2D 5 4D 3 6D 1 8D F 
OE 7 2E 5 4E 3 6E oe BE F 
OF 7 2F 5 4F 3 6F 1 SF F 
10 F 30 =D 50 B 70 9 90 y; 
ti 6 31 C 51 2 71 iB 91 So: 
12 E 32 C 52 AD 72 8 92 6 
13 E 33° 0—Cté«‘<g 53 A 73 8 93 6 
14 E 34°C 54 A 74 8 94 6 
15 E 35 C 55 A 75 8 95 6 
16 E 36 C 56 A 76 8 96 6 
17 ED 37 57 A 77 8 Sis 1G x 
18 E 38 Cc 58 A 78 8 98 6 
19 E 39 C 59 A 79 8 99 6 
1A. 5 3A—i(‘(<i‘ ‘( 5A 1 7A 0 9A E 
1B 6 3B 4 5B 2 7B 0 9B E 
1c 6 3C 4 5C 2 7¢ Oo -9C E 
LD 6 3D 0CtiCK §D 2 7D 0 9D E 
1E 6 3B 5E 2 7E 0 9E E 
LF 6 3F 4 5F 2 7F 0 OF. E 
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MJ2N. 
1024-BIT READ ONLY MEMORY 
M52N 96 COL. CODE TO EBCDIC MSB CODE FORMAT 


HEXA=DECIMAL HEXA=DECIMAL © HEXA=DECIMAL HEXA-DECIMAL ~HEXA-DECIMAL 


INPUT OUTPUT _ INPUT OUTPUT . INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT 
AO OE B3 4 C6. 3 DB A EE 9 
Al 5 B4 4 7] 3 DC A EF 9 
A2 5 BS 4 C8 3 DD =O FO 2 
A3 5.3 B6 4 9 3 DE A Fl 0 

AG 5  ~&B7 4 CA. iB DF A F2 0 
A5 5 BS 4 cB. B EO A F3 0 
A6. 5 Bg 4 cc B El 1 F4 0 
AT 5 BA CC cD iB E2 1 F5 oO 
A8 5 BB C CE. ‘3B E3 i F6 0 
A9 5 BC C CF B E4 1 F7 0 
AA ODD BD Cc DO 3 E5 1 F8 sO 
AB D BE C D1 A E6 1 FOO 

AC OD BF c D2 2 E7 1 FA 8 
AD D CO 8 D3 2 E8 1 FBO 8 

AE OD Cl 3 D4 2 E9 i FCB 

AF De C2 3 D5 2 EA 9 FD 8 
‘BO 6 C3 3 D6 2 EB 9 FE 8 
BL 4 C4 3 Dt ECO FF 8 
B2 4 C5 3 D8 2 ED 9 

D9 2 
| DA A 
NOTE: | 


1) Inputs are AQ, Al, A, A3, A4, AS, Ab, Ay, where AO is the least significant 
and A7 is the most sGeaieieane. | 


2) Outputs are: 01, 02, 03, 04, ee Ql is the least significant and 04 
: is the most significant digits. 


3) In Hexecbectenl: 


1000 


0 = 0000 8 = 
1 = 0001 9 = L001 
2 = 0010 A= 1010. 
3 = 0011 B= LOLL 
4 = 0100 | C = 1100 
5 = O1OL D = 1101 
6 = 0110 E = 1110 
7 = O1LL F = L111 
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1024=BIT READ ONLY MEMORY 
MJ3N EBCDIC TO 96 COL CODE LSB CODE FORMAT 


HEXA=DECIMAL HEXA=DEC IMAL HEXA-DECIMAL HEXA=jDECIMAL 


‘A 2209 6150 A 
SECTION 3.2 
PAGE 26 REV. A 


HEXA=jDECIMAL _ 


0 


INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT __INPUT OUTPUT 
00 oO 202 40 0 60 Oo 7 
01 l 21 1 41 l 61 1 
02 2 22.—( 42 2. 62 2 
03 3 23.2~°« 3 43 3 63 3 
04 4 2% 864 44 4 64 4 
05 5 25 5 45 5 65 5 
06 6. 26 sC«O 46 6 66 6 
07 7 27 7 47 7 67 7 
08 8 28 8 48 8 68 8 

09 9 29 9 49 9 69 9 
OA A 24 2=— sO 4A A 6A O07 
OB B 2B B 4B B 6B B 
oc Cc. 20 2CC 4c C 6c C 
OD D 2D D 4D D 6D D 
OE E 2E E 4E E 6E E 
OF F 2F =F 4F F 6F F 
10 A 30 0 50 A 70 0 
ll 1 31 l 51 1 71 1 
120 2 32 2 52 2 72 2 
13 3 33 3 53. 3 73 3 
14 4 34 4 54. 4 74 4 
15 5 35 5 55 5 75 5 
16 6 36 6 56 6 76 6 
17 7 37 7 57 7 77 7 
18 g 38 8 58 8 78 8 
19 9 39d 59 9 79 9 
LA AD 3A A 5A A 7A A 
1B B 3B B 5B B 7B B 
Ke C 30Ci(‘ié‘ YO 7c C 
1D D 3D D 5D Sti‘i 7D ‘D 
LE E 3E E. 5E E 7E E 
LF F 3F F 5F F 7F 


mo OW F © MOY DU PF BNKHEF OH MHD O Wr KD AN DU fF wR e 
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MJ3N 
1024-BIT READ ONLY MEMORY 
MJ3N EBCDIC TO 96 COL CODE LSB CODE FORMAT 


HEXA“DECIMAL | HEXA-DECIMAL | | HEXA-DECIMAL HEXA-DECIMAL | _HEXA-DECIMAL 


INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT 
AQ 0 B3 3 C6 6 DB B EE £ 
Al was B4 4 C7 7 DC Cc EF F 
A2 2 BS 5 C8 8 Db Sté«éis FO 0 
B 3 Be 6 C9 9 DE E FL 1 
AGG B7 7 CA A DF F F2 2 
AS 5 B8 8 CB B EO 2S i«s«i F3 3 
A6 6 B9 9 CC C El 1 F4 4 
A7 7 BA A CD D E2 aa FS. 5 
A8 8 BB B CE E E3 3 F6 6 
AY 9 BC C CF F E4 4 F7 7 
AA A BD D DO 0 ES 5 F8 g 
AB B BE E D1 1 E6 6 F9 9 
AC Cc BF F D2 Z E732? FA A 
AD ‘D co 0 D3 cm EB 8 FB B 
AE E Cl i D4 4 E9 9 FC C 
AP F C2 2 D5 5 EA A FD D 
BO 0 C3 3 D6 6 EB tséiB FE sé: 
BL 1 C404 D7 7 EC C FF F 
B2tti C5 5 D8 8 ED D : 
D9 9 
DA A 
NOTE: | 


1) Inputs are AO, Al, A2, A3, A4, AS, A6, A7, where AO is the least significant. 
and A7 is the. most significant. | 


2) Outputs ares 01, 02, 03, 04, where 01 is the least “significant and 04 
: is the most significant digit. 


3) In Hexa=Decimal; 


0 = 0000 8 = 1000 
1 = 0001 9 = 1001 

2 = 0010 A = 1010 
3 = OO1L B = 1011 
4 = 0100 C = 1100 
5 = 0101 D = 1101. 
6 = 0110 E = 1110 
7 = O1lL F = 1111 


IA 
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HA 


HEXA=DEGIMAL 


HEXA=DECIMAL 


MJAN 


1024*BIT READ ONLY MEMORY — 
_ MJ4N EBCDIC TO 96 COL CODE MSB CODE FORMAT 


HEXA-DECIMAL 


HEXA=DECIMAL 
INPUT OUTPUT 


A 2209 6150 A 
SECTION 3.2. 
PAGE 28 REV. A 


HEXA=DEC IMAL 


NPUT OUTPUT 


00 
01 
02 
03 


04 


05 
06 
07 
08 
09 
OA 


OB 
0c. 


OD 
0E 
OF 
10 
ll 


12 


13 
14 
15 
16 
17 
18 


19 


roe 
1B 
1c 
LD 
1E 
1F 


Oa ao naoaor rs Fm mm wm mun NV YN NY yo Oo Oo OS oy oS Oe OF 


NPUT_QUTPUT 


20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
2A 
2B 
2C 


2D 


2E 
oF 
30 
31 
32 
33 
34 
35 


36 


37 
38 


39 


3A 
3B 
3C 
3D 


3E 
3F 


oe) 


Se ne ce Se ne i ~~ ee eer) 


fF PF FF FF FARA AAR 0000 


INPUT OUTPUT __ 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
4A 
4B 


4C 


4D 
4E 
4F 
50 
51 
52 
53 
54 
55 
56 
37 
58 
59 
SA 
5B 
5C 
5D 
SE 
SF 


NNN NN NH FP PP FP PP PP PrP ww YW Ww DD Dd Dd eso Pe DD Oo 


60 
61 
62 


63 


64 
65 
66 
67 
68 


69 © 


6A 
6B 
6C 


6D 


6E 
6F 
70 
71 
72 
73 


74 
75 
76 


77 
78 
79 
7A 
7B 
7¢C 
7D 
7E 
7F 


S200 0 0 OGD DM DW MD MM MD OOHP REF PEFP BPE DD oOo Do oD oD Oo OY Pr 


INPUT OUTPUT 


Bmw MM DDD DDD DDT AN Fey Hs en Nn NN NN NYO 


T 
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MJ4N 
1024-BIT READ ONLY MEMORY 
MJ4N EBCDIC TO 96 COL CODE MSB CODE FORMAT 


_HEXA-DECIMAL = HEXA-DECIMAL — HEXA-DECIMAL HEXA*DECIMAL = HEXA=DECIMAL 


INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT 
AO E B3 4 C6 3 DB A EE 9 
AL D BOG C7 3 DC A EF 9 

a2 5 B5 4 cst DD A FO 1 
A3 5 BE 4 c9 3 DE A Fl 0 
Ad 5 B7 4 CA B DF A. F2 0 
AS 5 B8 4 CB B EO A F3 0 
A6- 5 B9 4 cc B El 9 F4 0 

wy, 5 BA c cD B E20 FS o 
AB CSS BB C CE B E3 1 Fo. 0 
Ag 5 BC C CF B Ed 1 F7 oO 
AA OD BD om DO 3 E5 l F8 sO 

ABOOOD BE C Dl 2 a FOO 
AC D BF sé D2 2 Eyl FA 8 

“AD OD CO 8 D3. Eo FB 8 
\ ae es 3 D4 ti E9 1 FC 8 
AF D C2 3 D5 2 EA 9 FD 8 
BO. 5 C3 3 D6 2 EB 9 FE, 8 
Bl 4 C4 3 D7 2 EC 9 FF 8 
B2 4 C5 3 p8téi ED 9 

D9 2 
DA A 
NOTE: 


1) Inputs are AQ, Al, A2, A3, A4, AS, A6, A7, where AO is the least significant 
and A7 is the’ most significant. 


2) Outputs are: ol, 02, 03, .04, where 01 is the least significant and 04 
is the most significant digit. 


3) In Hexa-Decimal: 


0 = 0000 8 = 

1 = 0001 9 = 1001 
2 = 0010 A = 1010 
3 = OOLL B= 1011 
4 = 0100 C = 1100 
5 = 0101 D = 1101 
6 = 0110 E = 1110 
7 = 0111 F = 1111 


Hn 


Burroughs Corporation ) 


— ee eee = B1700 HARDWARE RULES == A 2209 6150 A 
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MK1iN 
1024=BIT READ ONLY MEMORY 
MKLN EBCDIC TO BCL+PAR LSB CODE FORMAT 
HEXA-DECIMAL HEXA-DECIMAL | HEXA=DECIMAL HEXA-DECIMAL = HEXA=DECIMAL 
INPUT OUTPUT _INPUT__OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT 
00 F 20 F 40 F 60 F 80 F 
01 F 21 F 41 F 61 E 81 F 
02 F 22 F 42 F 62 F 82 F 
03 F 23 F 43 F 63 F 83 3 F 
04 F 24 F 44 F 64 F 84 Fo 
05 F 25 F 45 F 65 F 85 FO 
06 F 26 F 46 F 66 F 86 F 
07 F 27 F 47 F 67 F 87 EB 
08 F 28 F 48 F 68 F 88 F 
09 F 29 F 49 F 69 F 89 F 
OA F 2A F 4A 3 6A F 8A F 
OB F 2B F 4B 4 6B 4 8B F 
ie F 2C F 4C 1 6c 3 8C F 
oD F 2D F 4D 2 6D 5 8D F 
OE F 2E F 4E 5 6E 1 8E F 
OF F oF F 4F 0 6F F 8F F 
10 F 30 F 50 F 70 5 90 F 
Ll F 31 F 51 F 71 F 91 F 
12 F 32 F 52 F 7 F 92 F 
13 F 33 F 53 i#F 73 F 93 F 
14 F 34 F 54 F 74 F 94 F 
15 F 35 F 55 F 75 F 95 FO 
16 F 36 F 56 F 76 F 96 F 
17 F 37 F 57 F 77 F 97 F 
18 F 38 F 58 F 78 F 95 F 
19 . F 39 F 59. F 79 F 99 Fo 
1A F 3A F 5A 1 7A 2 9A F 
1B F 3B F 5B 4 7B 4 9B F 
ic F 3C F 5C 3 7C 3 9C F 
LD F 3D F 5D 2 7D 0 9D F 
LE F 3E F 5E 1 7E 2 9E F 
LF F 3F F 5F 0 7F 0 oF F 
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MKIN 


1024-BLT READ ONLY MEMORY 
MKIN EBCDIC TO BCL+PAR LSB CODE FORMAT 


HEXA*DECIMAL | HEXA-DECIMAL =~ HEXA-DECIMAL =~ ~‘HEXA=DECIMAL = HEXA-DECIMAL 


INPUT OUTPUT. INPUT OUTPUT INPUT OUTPUT _ INPUT OUTPUT __ INPUT OUTPUT 
AO FO B3 F C6 9 DB FP FEOF 
Al F B4 F C7 8 DC F EF F 
AZ sé B5 F c8 7? DD F FO 5 
A3 F B6 F c9 6 DE F Fl E 
AG OR B F CA F DF F F2 D- 
AS F B8 F CB F EO F F3 C 
Ab F BO F cc F El F F4 B 
AT FP BA F cD F E2 D F5 A 
A8 F BB F CE soéF E3 C Fo 
Ag F BC F CF F E4 B F7ti‘i 
AA FF BD PF DO 5 E55 OA FS 7 
AB FO BE F . Dl ED E6 9 FO «6 
AC F BF F D2.2~Ctié«‘i(i2 E7 8 FA F 
AD FO Co 5 D3 eC. E8 7 FB F 
AE FO CL E D4 BO E9 6 FC F 
AF FS C2 D D5 A EA F FD F 
BOF co D9 EBC FE F 
Bl F ror B D7 8 EC F FF F 
B2 F C5 A D8 7 ED F 
| | D9 6 
| DA F 
NOTE: | 


1) Imputs are AO, Al, A2, A3, A4, A5, A6, A7, where AO is the least significant 
and A7 is the moet significant. 


2) Outputs ares: O01, 02, 03, 04, where OL is the least significant and 04 
is the most steniticant digit. 


3) In Hexa-Decimal : 


1000 


0 = 0000 8s 

1 = 0001 — 9 = 1001 
2 = 0010 A = 1010 
3 = 0011 B = 1011 

4 = 0100 C = 1100 
5 = OLOL D= 1101 
6 = 0110 ~  E-= 1110 
7 = Ol1t 7 F = 1lll 
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MK2N 


1024~BIT READ ONLY MEMORY > 
' MK2N EBCDIC TO BCL+PAR MSB CODE FORMAT 


HEXA-DEC IMAL HEXA-DECIMAL HEXA-DECIMAL HEXA=DECIMAL . HEXA=DECIMAL 


INPUT OUTPUT _INPUT OUTPUT INPUT OUTPUT _INPUT OUTPUT INPUT OUTPUT 
00 F 20 F 40 A 60 9 rn 3 
01 F al F AL F 61 E 81 F 
02 F 22 F 42 F 62 F 82 F 
03 F 23 F 43 F 63 ~3=«F 83 Fr 

04 F 24 F 44 F 64 F 84 F 
05 F 25. F 45 F 65 F 85 FO 
06 F 26 F 46 F 66 F 86 F 
07 F 27 F 47 F 67 F 87 F 
08 F 28 F 48 F 68 F 88 F 
09 F 29 F 49 F 69 F 89 F 
OA F 2A F 4A C 6A F 8A F 
OB F 2B F 4B 8 6B E 8B F 
oc F Xe F 4c 8 6C A BC F 
OD F 2D F 4D. 8 6D A 8D F 
OE F 2E F 4E C 6E B 8E Fo 
OF F 2F F 4F i’ 6F F 8F F 
10° F 30 F 50 c 70. 9 90 F 
11 F 31 F 51 F 71 F 91 F 
12 F 32 F 52 F 72 F 92 F 
13 F 33 F 53 F 73 F 93 F. 
14 F 34 °2~C*«*#&#F 54 F 74 F 94 -F 
15 F 35 F 55 F 75 F 95 F 
16 F 36 F 56 F 76 F 96 F 
17 F 37 F 57 F 77 F 97 F 
18 F 38 F 58 F 78 F 98 F 
19 ~3OF 39 F 59 F 79 F 99 F 
1A F 3A F 5A E 7A B 9A F 
1B F 3B F 5B D 7B B 9B OF 
1C F 3c F 5c 9 7C F 9C F 
1D F 3D F 5D Stiéiid 7D F 9D F 
1E F 3E F 5E D 7E E OF F 
1F F 3F F 5F sd 7F A OF F 


on 


i 


“Burrouens Corporation +B) 


- COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 


B1700 HARDWARE RULES A 2209 6150 A 
: SECTION 3,2 


| A 


-_ 


PAGE 33 REV. A 


MK2N 


1024-BIT READ ONLY MEMORY 
MK2N EBCDIC TO BCL+PAR MSB CODE FORMAT 


HEXA-DECIMAL  HEXA-DECIMAL = HEXA-DECIMAL HEXA-DECIMAL | HEXA=DECIMAL 


- ENBUL ourpur INPUT OUTPUT ___INPUT__QUTPUT INPUT OUTPUT _ INPUT OUTPUT 
AO F B3 F C6 C DB F EE =F 
Al F BA ts«*#F C7 8 DC F EF F 
A2 F B5 F C8 8 DD F FO. F 
A3 F B6 F c9 c DE F Fl B 
A4 F B7 F CA =F DF F F2 B 
AS F B8 F CB F EO 7 F3 F 
A6 F Bo F cc F El F F4 B 
A? F BA F CD F E2 E F5 F 
AB F BB F CE OsOF E3 A F6 F 
AQ F BC F CF F E4 E F7 8B 
AA F BD F DO 9 ES A F8 B 
AB F BE F D1 D E6 A F9 F 
AC F BF F D2 D E7 E FA F 
AD F CO C D3 9 E8 E FB F 
AE F Cl 8 D4 D E9 A FC F 
AF F C2 8 D5 9 FA F FD F 
BO F C3 C D6 9 EB SséRF FE F 
Bl F C4 8 D7 D EC F FF F 
B2 F C5 C D8 D ED F 

D9 9 
DA F 


| NOTE: 


1) Inputs are AO, Al, A2, A3, Ad, A5, A6, A7, where AO is the least significant 
and A7 is the most significant. 


2) Outputs are: O1, 02, 03, 04, where 01 is the least significant and 04 
- the most significant digit. 


3) In Hexa-Decimal: 


0 8 = 1000 
1 = 0001 9 = 1001 
2 = 0010 A= 1010 
3 = 001 B= 1011 
4 = 0100 C = 1100 
5 = 0101 D = 1101 
6 = 0110 E = 1110 
7 = OL1L F= 1111 
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1024-BIT READ ONLY MEMORY 
RMiN EBCDIC TO KATAKANA LSB CODE FORMAT 


A 2209 6150 A 
SECTION 3.2. 
PAGE 34 REV. A 


HEXA-DECIMAL HEXA=DEC IMAL HEXA=DECIMAL - HEXA=DECIMAL HEXA=}DECIMAL 


INPUT OUTPUT _ INPUT OUTPUT _ INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT 
00 Fo 20 F 40 F 60 ee 80 F 
01 F al F 41 F 6. OO 81 9 
02 F (22 Fo 42 F 62 F 82 8 

mk F 23 F 43 F 63 F 83 7 
04 F 24 P 44 F 64 FO 84 6 
05 F 25 F 45 F 65 F 85 5 
06 F 26 F 46 F 66 F 86 5 
07. CF ne 47 F 67 F 87 4 
08 F 28 F 48 F 68 FO 88 G7 
09 —tséF 29 F 49 FO 69 OF 89 oF 
OA F 280—ts*F 4A oF 6A F 8A 4 
OB F 2B. F 4B 1 6B 3 8B F 
oc F 2C F 4C 3 6C F 8C 3 
OD F 2 2~Cté«*#F 4D FO 6D F 8D 2 
OE F 2E F 4E 4 6E 1 8E l 
OF F QF F 4F F 6F F 8F 0 
10 F 30 F 50 F 70 ~=S#F 9 2 OF 
u F 31 F 51 F 71 F 91 ED 
12 F 32 F 52 F 72 F 92 D 
13 *F 33 F 53 F 73 F 93 Cc. 
14 F 34 F 54 F 74 F 94 B 
15 F 35 F 55 F 75 *F 95 A 

16. #«*F 36 F 56 F 76 2«~—SOF 96 9 
‘17 F 37 F 57 F ha F 97 8 
18 F 38 0Otié«‘#SF 58 F 78 F 98 7 
19 FO 39 —2s#F 59 F 79 F 99 6 
1A F 3A F 5A OF 7A F 9A 5 
1B F 3B F 5B A 7B. c 9B F 
Ke F 3C F 5C E 7C F 9C F 

1D F 3D F 5D FE. 9D F 9D 4 
lE F 3E ti‘ 5E F 7E 2 9E 3 
F F 3F F SF F 7F 0 OF 2 


or: 
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RMN: 


| /-1024-BIT READ ONLY MEMORY > 
RM{N EBCDIC TO KATAKANA LSB CODE FORMAT 


-HEXA-DECIMAL . HEXA~DECIMAL = HEXA-DECIMAL HEXA-DECIMAL HEXA-DECIMAL 


AQ. F BB Ot«*# C6 9 DB F EEF. 
AL F B4 F C7 8 DC F EF F ; 
AZ BSF C8 7 pp F FO F 
AB 0 B6 F C9 6 DE F Fl E 
Ad F B7 F CA OF DF F F2 D 
AS E B8 FE CB F EO F F3 C 
Ab D B9 F cc F El F FA OB 
A7 Cc BA 4 (o}) F E2 C F5 A 
AB OB BB 3 CE F E3 B Fo 9 
A9 A BC 2 CF F E4 A F7 8 
AAs BD al DO F E5 9 F8 7 
AB F ‘BE D Dl 5 E6 8 F9 6 
AC 8 BF B D2 4 E7 7 PA F 
AD 7 CO F D3 3 E8 6 FB F 
AE 6 Cl E D4 2 E9 5 FC F 
AF 5 C2 Dp D5 1 EA F FD *F 
BO. -F C3 C D6 0 EB tér* FE F 
Bl F Ch B D7 F EC F FF F 
B2 F C5 A D8 E ED “E 
pg D 
DA F 
NOTE: 


1) Inputs are AO, Al, A2, A3, A4, AS, A6, A7, where AO is the least significant 
and A7 is the idee st onk ftcank, | | 


2) Outputs ares 01, 02, 03, 04, where 01 is the least significant -and 04 
| is the most significant digit. 


3) In Hexa=Decimal: 


0-= 0000 8 = 1000 
1 = 0001 9 = 1001 
2 = 0010 A= 1010 
3 = 0011 B= 1011 
4 = 0100 Cc = 1100 
5 = 0101 D= 1101 
6 = Q110 E = 1110 
7 = O11 F= 1111 
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TE 
csecmcennemetenerts 
corer CERN 
comcmreme 
ED 
aed 
epeenocaa 
EAE 
oR 
ear aaa 
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HEXA-DECIMAL 
INPUT OUTPUT 


00 
01 
02 
03 
04 
05 
06 


. 07 


08 
09 
OA 
OB 
oc 
OD 
OE 
OF 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
1A 
1B 
1C 
1D 
LE 
LF 


ae ee ee ee ee | en en i i i ic ic ic Mc i ie: ie 


1024-BLT READ ONLY MEMORY 


RM2N 


RM2N EBCDIC TO KATAKANA MSB CODE FORMAT 


HEXA=DECIMAL 
INPUT OUTPUT 


20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
2A 
2B 
2C 
2D 
2E 
2F 
30 
31 
32 
33 
34 
35 

36 
37 


38 


39 
3A 
3B 


3C - 
3D 


3E 


3F 


ee oe ee ee en en i a i i: 


HEXA=DECIMAL 
INPUT OUTPUT 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
GA 

4B 

40 
4D 
4E 
4F 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
5A 
5B 
5C 
5D 
5E 
SF 


Buyuonmoeumsy se HM He De tre martes DO tO OU Bs Pee ee ese HO 


HEXA=DECIMAL | 
INPUT OUTPUT 


60 
61 


62. 


63 


664 


65 
66 
67 
68 
69 
6A 
6B 
6C 
6D 
6E 


6F . 


70 
71 
V2 
73 


Ti 


re, 
76 
77 
78 
79 
7A 
7B 


7C 


7D 
JE 
7F 
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A 2209 6150 A 
SECTION 3.2 
PACE 36 REV. B 


HEXA-DECIMAL 
INPUT OUTPUT 


80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
8A 
8B 
8C 
8D 
SE 
8F 
90. 
91 
92 
93 
94 
95 
96 
97 
98 
99 
9A 
9B 
9C 
9D 
9E 
OF 


Op OD Oo HM mw O0 DOD oD 0D 0D 0 DD 0 0 PP FF PP Be Pew nnn 8s 88 
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1024«BIT READ ONLY MEMORY 
_-RM2N EBCDIC TO KATAKANA MSB CODE FORMAT 


HEXA=DECIMAL HEXA-DECIMAL HEXA=DECIMAL HEXA+DECIMAL * HEXA-DECIMAL 


INPUT OUTPUT __sINPUT__OUTPUT INPUT OUTPUT INPUT OUTPUT _—SINPUT OUTPUT 
AO F B3 F Cé B DB F EE F 
Al F B4 F C7 Bo DC FO EF F 
A2 9 B5 F cs DD 2Sté«SF FO C 
A3 9 B6 F c9 B DE F Fl Cc 
AG 8 B? F CA F DF F F2 C 
A5 8 BS F CB F £0 F F3 C 
A6 8 Bo F CC F El F F4 C 

AD 8B BA 8 cD F E2 A FSC 
A8 8 BBté‘éR8S CE F ES oA F6 C 
anti kt:t~=“‘éa:*C*‘*W CF F EA A F7 C 
AA BD 8 DO F ES OA F8 (e 
AB _*F BE D Dl B E6 A F9 Cc 
ac) 8 BF D D2 B E7 A FA F 
AD 8 co F D3 B E8 A FB F 
AE 8 cl B D4 B E9 A FO F 

AP 8 C2 B D5 Bo EA F FD F 
BO F C3 B D6 B EB F FE F 
Bl F C4 B D7 A EC F FF F 
B2 F C5 B D8 A ED F 

D9 A 
| DA F 
NOTE: 


1) Inputs are AO, Al, A2, A3, A4, A5, A6, A7, where AO is the least significant 
and A7 is the most significant. 


2) Siesuts are: Ol, 02, 03, 04, ee Ol is the least significant and 04 
is the most Significant digit. 


3) In Hexa-Decimal: 


0 = 0000 8 = 1000 
1 = 0001 9 = 1001 
2 = 0010 A = 1010 
3 = 0011 B= 1011 
4 = 0100 Cc = 1100 
5 = QLOL D= 1101 
6 = 0110 > E = 1110 
7 = O111 > F= 1111 
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256-BIT READ-ONLY MEMORY 


Mut 9034-NOTED MFnN sa 1918-NOTED 


| ‘ 
HL 


ROA ARGC ES 


FUNCTIONAL DIAGRAM 


ELEMENT TYPE FAIRCHILD NO, PART NO, FUNCTION: 
 MFQN 40249 3516  XLTR.-EBCDIC TO BCL 1/4 
MF5N 40250 3524 XiTR.-EBCDIC TO BCL2/4 
MFGN 40251. 3532  XLTR.-EBCDIC TO BCL34 
ME7N 40252 3540  XLTR.-EBCDIC TO BCL44. 
MF8 N 40253 3557  XLTR.-BCL TO EBCDICI/2 
MFON 40254 3565 XLTR.-BCL TO EBCDIC2/2 ~ 


yomnmMoOOAD Pp | 
WMITCKTmseZzv 


PIN LOCATION DIAGRAM 
16 PIN DIP 
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aT 


(1) 


(2) 


(3) 


(4) 
(5) 


(6). 
(7) 
(8) 


9) 


MFNN 


256-BIT READ ONLY MEMORY 


The circuit is a TAL Logic Compatible organized as 32 words of 8-bits 
each. The memory has 5 address lines AO thru A4, one Enable input, 
EO, and 8 outputs Ol thru 08. The words are selected by the five 
address lines. oO 


The codes of these ROMs are not inverted, and thus code trans- 


lation is obtained directly. MF4N, MF5N, MF6N, and MF7N should be 
combined to translate from EBCDIC, 8-bits code to BCL, 6-bits code. 
MF8N and MFON should be combined to translate from BCL, 6-bits 
code to the EBCDIC, 8-bits code. : 


Logical False level applied at the Enable input is needed to enable the 
chip, otherwise the chip is disabled and True level voltage is forced 
at all outputs. | | 


Consult Section 5 for interface information. 


Address inputs or Enable input maximum current is ~1.6ma at +.4 volts, 
and .10ma at +4.5 volts. 


The memory outputs offer the possibility of the wire-OR connection. 
Output current is 10ma at +.4 volts and -.20ma at +5.5 volts. 

Both inputs and outputs are shown in the bit code format tables using 
Binary 1 to represent a true voltage level and Binary 0 to represent 
false voltage level. : 7 


Maximum delay time; 


Address to output, td=50ns. | 
Memory Enable to output, td=50ns. 


A 2209 6150 A 
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BINARY INPUT 


00000 
01010 
01011 


01100 


01101 


- OL110 


“OLLI 
10000 
11010 
11011 
11100 
11101 

‘ito 
LLLL 


NOTE: 


1) Inputs are 40, Al, A2, A3, A4 where AO is the neast sighiticeny.: 


MF4N CODE FORMAT 


256 BIT READ ONLY MEMORY 


MF5N CODE FORMAT 


EBCDIC ~ BCL 

BINARY OUTPUT BINARY INPUT 
010000 00000 
-LLLLO0 00001 
‘111011 01011 
111110 01100 
111101. 01101 
111010 01110 
111111 11010 
110000 11011 
011100 11100 
101011 11101 
101100 ‘11110 
101101 11111 
101110 

“401111 


digit and A4 is the most significant. 


100000 


010001 
011011 
011100 
011010 
001110 


001101 


001011. 
~ 001100 


~—6<OOLIIL 


011101 


Oll111 


2) Outputs are 01, 02, 03, 04, 05, 06 where 01 is the least. 


significant digit and 06 is the most significant. 


3) Inputs that are not tabulated have ZERO outputs. 


BINARY OUTPUT 
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256 BIT READ ONLY MEMORY _ 
EBCDIC * BCL 


MFEN MF 7N 


_ MFGN CODE FORMAT MF7N CODE FORMAT 


A 


1) Inputs are AO, Al, A2, A3, A4 where AO is the least significant 


digit and A4 is the most significant. 


BINARY INPUT "BINARY OUTPUT "BINARY INPUT _ BINARY OUTPUT 

00000 | 111010 00000 000000 

90001 110001 00010 010010 
00010 ‘110010 — 00011 010011 
00011 110011 00100 010100 
00100 110100 00101 010101 
00101 110101 00110 010110 
00110 110110 00111 O101L1 
00111 110111 01000 011000 
01000 111000 01001 011001 
01001 111001 10000 001010 
10000 101010 10001 000001 
10001 100001 10010 000010 
10010 100010 10011 000011 
LOOLL 100011 10100 000100 
10100 100100 10101 000101 
10101 100101 10110 000110 
10110 100110 10111 000111 
LOLLL 100111 11000 001000 
11000 101000 11001 001001 
11001 101001 
NOTES: 


2) Outputs are 01, 02, 03, 04, 05, 06 where O1 is the least significant 
digit and 06 is the most significant. | | | 


3) Inputs that are not tabulated have ZERO outputs. 
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MF8N _MFON 


256 BIT READ ONLY MEMORY 
BCL + EBCDIC 


MF8N CODE FORMAT MFON CODE FORMAT 


1) Inputs are AO, 


digit and A4 is the most significant. 


BINARY INPUT BINARY OUTPUT | BINARY INPUT BINARY. OUTPUT 
00000 OLLOLL1I1 00000 01100000 
00001 11110001 00001 11010001 
00010 11110010 00010 11010010 
00011 11110011 00011 11010011 
00100 11110100 00100 11010100 
00101 11110101 00101 11010101 
00110 11110110 00110 11010110 
00111 11110111 00111 L1O10111 
01000 11111000 01000 11011000 
01001 11111001 01001 11011001 
01010 11110000 01010 11010000 
OLOLL 01111011 01011 01011011 
01100 01111100 01100 01011100 
01101 01111010 01101 01011101 
01110 01101110 01110 01011110 
Ol111 01111101 | O1LL1 01011111 
10000 - 01000000 10000 01010000 
10001 01100001 10001 11000001 
10010 11100010 10010 11000010 
10011. LLLOOOLL LOO11 11000011 
10100 11100100 10100 11000100 
10101 11100101 10101 11000101 
- 10110 11100110 10110 11000110 
~ 1LOLL1 11100111 10111 11000111 
11000 | 11101000 11000 11001000 
11001 11101001 11001 11001001 
11010 01101101 11010 11000000 
L1011 01101011 11011 01001011 
11100 01101100 11100 01001010 | 
11101 01111110 11101 01001101 
11110 01011010 11110 01001100 
LL111 OLLLI111 L111 01001111 
_. NOTES: 


Al, A2, A3, AS where AO is the least significant 


2) Outputs are 01, 02, 03, 04, 05, 06, 07, 08 where Ol is the least 


significant digit and 08 is the most significant. 
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CHAI 
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| hi 


et eo RFCN 

3,2 TTL/DTL Integrated Circuits | 

Element Type: | | RFCN 

Standard Assembly Numbers; a 2205 2609 | 
Circuit Designation; | _ 64 Bit Memory 


‘Description of Operation: 


A3 
A2 

Al 
AO 
13 J Q3 
12. S— Q2 
tl Ge 0 | 
- aa? 
CS 
WE 

FUNCTIONAL DIAGRAM 

A .- AQ. +h gv pi. 
B Al | N 
C A2 | M 
D A3 kk L 
E 13 | K 
F Q3 | J 
G.. H 
R S 


PIN LOCATION DIAGRAM — 
16 PIN DIP 
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RFCN 


SA 2205 2609 
64-BIT MEMORY 


The circuit is TL organized as 16 words of 4-Bits each. Inputs to the 
chip are 4 Data Input lines 10 thru 13, 4 Address Lines AO thru A3, one 
Chip Select CS, and one Write Enable line WE. Outputs of the chip are 
Data Output lines QO thru Q3. | ; 


2) A logic zero on the Chip Select line permits addressing of each of the 


3) 


4) 


. 5) 
6) 
7) 
8) 


9) 
10) 


11) 
12) 


13) 


sixteen words thru the address lines. A logic one on the Chip Select 
input forces the outputs HIGH, and prevents addressing of the sixteen words. 


A logic zero on the Write Enable input allows the data present on the 
Data Inputs to be transferred in the addressed word, A logic one on 
the Write Enable causes nondestructive transfer of the word through 
the sense amplifiers to the Data Outputs. | 


CHIP SELECT (CS) WRITE ENABLE (WE). . FUNCTION 
0 0 - WRITE 
0 7 l READ 
1 X NO ACTION 


Inputs shall alwasy be driven by a CTL restoring element with the right 
external pull-down resistor connected from the restoring element output 
to ground. | 7 
Output of the chip is the complement of the data input. 

The outputs shall always be connected to CTL restoring elements and an | 
external pull-up resistor, connected from the memory outputs to the 

Vcc supply voltage. 


The memory outputs offer the possibility of the wire-OR connection. 


Maximum Read access time measured from the leading edge of the address 
= 45 ns. | | 


Maximum access time measured from the negative going edge of the chip 
select = 27 ns. . | 


Minimum Write Enable pulse width = 30 ns. 
Maximum recovery time after Write Enable trailing edge = 45 ns. 


Write Enable negative going edge shall follow the address by 5 ns. minimum, 
and the positive going edge shall precede the new address by 5 ns. minimum. 


Data Set-up time is 30 ns; data Hold time is 5 ns. Both are measured 
relative to the positive going edge of the WE pulse. 


“The CTL interface rules within section 5, Hardware Rules Book, should be 
complied with. 
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3,2 TIL/DTL Integrated Circuits RFDN 
Element Type: _ | : ee | RFDN | 
Standard Assembly Number: | | 2206 1626 


_ Circuit Designation: : | | 256-BIT MEMORY 
Description of Operation: — | : 7 
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RFDN- 


256 BLT MEMORY | | | | $A 2206 1626 


l. 


2e- 


This is a TTL monolithic circuit organized as 256 x l-bit words. Inputs 
to the chip are eight address lines, AO thru A7, three Chip-Select lines, 


CSO thru CS2, a Write Enable line, WE, and one Data Input, DI. The 


circuit has only one output pin, the Data Output DO. 


All three Chip-Select inputs have to be held at a logic zero to enable 
the package. A logic one at any of the Chip-Select inputs disables the 


device. 


A logic zero applied to the Write Enable input, simultaneously with ali 
CS inputs held at a logic zero, will allow the data present at the Data 


Input to be written into the addressed word. 


When the WE input is held at a logic one, and the device is enabled (CS 
low), the data stored in the addressed memory word is available at the 
Data Output line DO. The data present at the DO terminal is the comple- 


ment of the input data written into that addressed word. 


The following table summarizes the device operation: 


CSO Csi CS2 WE . FUNCTION 
0 oO 0 0 WRITE 
0 O- 0 1 READ 
X xX 1 X NO ACTION 
X 1 X x NO ACTLON 
l Xx X X NO ACTION 


note: X = don't care. 


Inputs shall always be driven by CTL restoring elements with an external 
pull-down resistor, connected from the restoring element to ground.. 


The output shall always be connected to fully threshold sensitive CTL 
restoring elements (those accepting 4th level). An external pull-up 
resistor, connected from the memory output to the Vat supply voltage shall 


always be used. 
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_REON _ 
SA 2206 1626 
The open-collector output can be wired-OR together with other packages. 
‘Maximum access time from Address inputs is 70 nS. 
Maximum access time from Chip Select input is 55 ns. 
Minimum Write Enable pulse width is 55 ns. 


Write’ Enable negative going edge shall follow the address and/or chip- 
select transition by 15 ns minimum. The positive going edge of WE shall 


precede the new address or chip-select transition by 15 ns minimum. 


Data Set-up time relative to the positive going transition of WE is 55 ns 
minimum Data Hold time relative to the positive going transition of WE 
is 15 ns minimum. 


justin Write “Recovery time, after the positive going transition of WE, 


is 70 ns. 


See section 5, Hardware Rules Book, for the circuitry to interface 
CTL to TTL. 


The pe false ise Level input « current for ‘this device is -l. 07 mA A @ Mi = +. av. 
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| | TAON 
3.2 TTL/DTL Integrated Circuits 
Element Type: | TAON 
Standard Assembly Numbers | 1901 7102 | 
Circuit Designation; | ' Monostable Multivibrator 


Description of Operation: 


101 -A a 
TO| 
102 | 
NOI 
| a . FOI 
No2 


VOC aa | 


at Diode shown is required only when timing capacitor 
CA is an electrolytic type. With other capacitor 
types, the diode should not be used, and Pin N 
connected directly to the timing components. 


FUNCTIONAL DIAGRAM 


VALUES OF EXTERNAL RESISTOR AND 
CAPACITOR DETERMINED BY DESIGNER. 
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IN 


MONOSTABLE MULTIVIBRATOR 


1) The circuit is TeL logic compatible multivibiato: with four inputs, two of 
which 101 and 102 are active level low and two, NOL and NO2 are active Leve] 
high, The multi has two complementary outputs TO] and FOL. 


2) The multi may be used as a leading edge trigger thru NOL and NO2 inputs or a 
trailing edge trigger. thru [Ol and [02 inputs. 


3) When the triggering conditions are met, the external effective capacitor is 
discharged and a new cycle begins. | ' 


4) The triggering conditions are (101+I02) NOL+*NO2 or as shown in the following 
table: : | a 


‘tol 102 NOL NO2 


1 l 
L il 
1 1 


5) Successive inputs with a period shorter than the time delay results in a 
continuous true output. 


6) Consult Section 5 for interface information. 


7) Input maximum current is -1.6 ma at +.45 volts and .06 ma at +4.5V, 


8) TOl output gives a true level output during the timing period and false 
level during the quiescent time. FOl gives the complement of TOL. 


9) The used outputs shall always be connected to CTyL restoring elements and 
external pull-up resistors, connected from the multi output to the V 


supply voltage. a 


10) Output current is 9.1 ma at .45 V, ~6.66 ma at 1.6V, and -.72 ma at 2.4V. 


11). External timing resistor and capacitor are required to obtain the right 
pulse width. The resistor may vary from 5K to 50K ohms. 


12) Minimum input pulse width is 40 ns. 
13) Minimum output pulse width is 65 ns. 


14) Maximum time delay between the +1.5 V point on the negative going edge of 
the input pulse and the +1.5V point on the positive going edge of TO1 out- 
put or negative going edge of FOl, td = 50 ns. 


15) The formula for the output pulse width is; 
32 RC E + o7 | 
C 71000 pf, R is Kohms, C in pf, T in ns. 
R and C are the external timing resistor and capacitor. 


HI 


OUTPUT PULSE WIDTH VERSUS TIMING RESIS'TANCE AND CAPACITANCE FOR Cy < 10° 


OUTPUT PULSE WIDTH-ns 
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3.2 TTL/DTL Integrated Circuits THON 

Element Type: | | | 7 ‘HCN | 
Standard Assembly Number; | «1471 4356 
Manufacturer's Types DTL-9936 


Circuit Designations 


DTL Hex Inverter 
Description of Operation: | | 


DTL HEX INVERTER 


(1) Six Diode Transistor logic inverters with one input each are 
contained in 14 pin DIP package. 3 


(2) tnputs: 7 
Vi (Low) = +1.1 volt maximum 


Vi (High) = +1.9 volt minimum 
lin (max) = -l.5ma at Vi (Low) 
Tin (max) = +5 pa at Vi (High) 


(3) Outputs: oe 
Vg (Low) = +.6 volt maximum 
Vo (High) = +2.6 volt minimum 
Io (max) = -30ma at Vo (Low) 
Io (max) = 300 sa at Vo (High) 
(4) Propagation Delay: 
Negative input to positive output = 80ns maximum 
Positive input to negative output = 35ns maximum 


(5) Use the CTL to TTL interface circuitry for this DTL device. 


Ommoowr 
rex re xs 29 
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SZ TTL /DTL Integrated Circuits 


LHDN 


Element Type: 

Standard Assembly Numbers: 
Circuit Designation: 
Description of Operation: 


THDN 
1674 4963 


‘TTL Open Collector 


Hex Inverter 


TTL HEX INVERTER 


(1) Six TTL inverter drivers with open collector, high voltage outputs 
are contained in a 14 DIP package. 


(2) The inverter has high sink-current capability and can convert 
bipolar voltage levels to MOS levels. 


(3) Input is fully compatible with TTL- 


(4) Maxintum voltage supply applied to the output through a resistor, 
Von = +30 volts. at 


(5) At VCC = +4.75_ : 
Vin (Low) = +.8 volt maximum 
Vin (High) = +2.0 volts minimum 


(6) At VCC = +4.75, Voh = + 30 volts | 
Vout (Low) = +.7 volt maximum. Io = 40 ma maximum 


(7) At CL = 15pf, RL = 100 ohms, Voh = +20 volts: 
Delay time from +1.5V level of input positive transition 
to 50% point of output negative transition, td = 15 ns max. 


Delay time from -1.5V level of input negative transition to 
507% point of output positive transition, td = 23 ns max. 


(8) The interfacing rules in Section 5, Hardware Rules Book, should be 
complied with. | 


on7nmo ao oO YP 
re KR Tf fF ZV 


a | 
| oo | 
_¢ L 
> 
| Es J 
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3.2 TTL/DTL Integrated Circuits 
| Element Type: | | | | IDCN | 
Standard Drawing Number: S 1471 4398 
Circuit Designation: | Dual Expandable Nand Gate 


Description of Operation: 


l. Two DTL 4 input nand gates with an expander input are contained ina 14 pin 
dual in line package. The output is an open collector; thus a pull-up re- 
sistor is required. | 


2. The expander input allows increased number of inputs by addition of discrete 
'  diedes or other expander elements, | 


3. Inputs: 


Be Yaa = 1.1V 
2 
b. Vay 1,9V _ 
co Ty, <|-1.5 m@ Vi, = +.4V 
| = 4.0V 


iH iH 


dd. I,,85paA @V 
 & Outputs: 
s : - 
a, Vi § +.4V @ Lob 36 mA 


be Output leakage current © 200 pA @ Vo = 4.5V 


5. Propagation Delay: 


a, Input (-) to output (+) € 55 ns 
be Input (+) to output (-) # 35 ns 


Pin Location Diagram: 


IDCN. FUNCTIONAL DIAGRAM 
Positive Logics a ® & | = 
ee ak a eee 
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352 TTL/DTL Integrated Circuits © 


Element Type: 
Standard Assy Number: 


RWO6 


Manufacturer/Manufacturer's Type: 


Circuit Designation: 


Description of Operation: 


cS” 
WE = 
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1449 1104 
Fairchild/93415 
1024-Bit Memory 


Open Collector 
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1024 BIT RAM RWO6 | | | 1449 1104 


1. The device is a bipolar monolithic circuit organized as 1024 1 bit 
words, Inputs to the chip are ten active high address lines (AO thru 
A9), one active low chip select line (CS), an active Low write enable. 
line (WE) and one data input (DI). There is a single data output (DO), 


2. =A logic zero applied to the write enable input with a zero simul tane- 
ously at the chip select line will allow the data present at the in- 
put to be written into the addressed word. 


a5 When the WE input is held high and the chip is selected (C5 is low), 
the data stored in the addressed memory location is available unin- 
verted at the data output line DO, 


4. The following table summarizes the device operation: 


cs we | FUNCTION 
0 | 0 | | Write 

0 | lL . Read 

1 | x 1 No action 
Notes X = don't care, 


De Inputs shall always be driven by CTL restoring elements with an ex- 
ternal pull down resistor, connected from the input of the memory to 
ground (not to Vee Consult Section 5 for interface information. 


6. The output shall always be connected to fully threshold sensitive CTL 
restoring elements (those accepting 4th level), An external pull-up 
resistor, connected from the memory output to the V__ supply voltage 
shall be used. Refer to Section 5.3 for details, “* | 


7. The open collector output can be wire-ORed with other packages, 


8. Maximum address access time t, = 70 ns, 


da 


9. Maximum chip select access time Cues 7 95 ns. 


VA 
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. 1024 BIT RAM | . | RWO6 : 1449 1104 


—) 
oO 


14, 


15. 


The minimum address set-up time (to ou? must be 20 ns and the minimum 


chip select set-up time must be 15 ns. 


Both the address and chip select hold times: C(t ) must be greater 
» : 
than 15 ns. 


Write enable pulse width must be a minimum of 55 ns. 


Data set-up time relative to the nese going edge of WE pulse must 


be 60 ns minimum and data hold time relative to the same edge must be 


15 11S 6 
Maximum write recovery time Coe. is 70 ns. 


See the following page for the timing diagram. 
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respectively. 
respectively. 
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TIMING DIAGRAM 


DOESN'T 


WRITE CYCLE 
Uwe 
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X & G is the positive going edge of the input and output pulse, 


o_—: 
s 


X & G is the negative. going edge of the input and output pulse, 


CHAN : 


NOTE: 


CHIP SELECT = 
cs 
exe) 


Ot 

WRITE ENABLE 
we 

DATA OuT 
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3eo2 TYL/OTL Integrated Circuits 


Elerment Type: 
Standard Asseably Nuaber:. 
Manufacturer/Manufacturer's Type: 


Circuit Designation: 


Description of Operation: 
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POOL 
1447 9455 


Harr is/7610-5 
Signetics/82S526 


256 X & PROM 
OPEN COLLECTOR 


1) The P001 is a 1024 bit field Srosreawalte read only sensory 

There are etght address inputs 
AQs---A7> four open collector outputs 00»*""G3» and two acres 
low chip enable inputs CEL and CE2. 


2) 


3) 


4) 


5) 


organized as 256 4 bit words. 


The memory is enabled only if CEL and CE2 are poth at a 


low level. 
four outputs go high. 


if either C&El or CE2 is at a high levels the 


The aaraues are open collector and therefore can be wire 
"ANDed™ with a single pull-up resistors See Section 5 for 


inter face rutes. | 


Caput Currents | 
id = “1.6mA 2 Vi = 0.4V 
Output Orive 
lof = 1l6omA 2 Vo = .45¥ 


Maxiaum Address Access Time = 


Maximua Chip Enable Delay = 


-O6mA 2 Vi 


lih = = 2.4V 
Ioh = .O02mA 2 Vo = 2.4 
7O0nSe 


40nS. 


For interface and prograamsing information see Section 5S. 
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Element Types 
Standard Assembly Numbers 
Manufacturer/Manufacturer's Types 


Circuit Designation; 


Description of Operation: 
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32 x & PROM 


1) The p002 is a 256 bit field programmable read only memory organized 
as 32 8 bit words, There are five address inputs AOD, +20,A4, cight © 
open collector outputs QO,..., Q7, and an active low chip enable CE, 


2) If the chip enable is high, all eight outputs will go high. 


3) The outputs are open collector and can therefore be wired “ANDed" 
with a single pull up resistor. Sec section 5 for interface rules. 


4) Input Currents: 


.1,, = -0.4 mA @ V; = 0.45V 


L L 
5) Output Drive: 


Lop 16 mA & v noe 


6) Propogation Delays: 


Address Access Time 55 ns” 
Chip Enable Delay 35 ns 


om 
I 


~ 


20.08 wh @ Vv, = 2.4V 


7) For. interface and programming information consult Section on 
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Element Type: | 
Standard Assembly Numbers: 
Manufacturer/Manufacturer's Type: 
Circuit Designation; 
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1447 3797 
T1/74157 
FSC/9322 


Description of Operation: Quad 2-input Multiplexer 


e 


The S2-N features four 2-input multiplexers with common address and 
enable inputs. Each 2-input multiplexer has the capability of routing 
data from one of its two inputs to its ‘totem pole output. A high on 
address input A selects the IAl, IBl, ICl, and IDl inputs while a low 
on A selects the IAO, IBO, ICO, and IDO inputs, Data on the selected 
input is presented uninverted at the output. For normal multiplexer 
operation a low level must be present on the enable input; a high levei 
- on the enable input disables the inultiplexer by forcing all four multi-_ 
plexer outputs to a low level. The S2-N comes in a 16 pin DIP. 


Propagation Delay Times: (To Output) — 


Data to Output ta, 25 ns 
tg_ 18 ns 
Enable to Output tg+ 30 ns 
| tga. 25 ns 
Select to Output tg, 35 ns 
tg. 30 ns 


TRUTH TABLE 


xO xt | ax 


Enable | Select 


Input 


ee ee ee 
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X 
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Logic Equation: 


wi 


Purrougns Corporation e2y 


COMPUTER SYSTEMS GROUP — 
SANTA BARBARA PLANT | 


{hnntnesutH 


-B1700 HARDWARE RULES — 


HI 


Pin Locations: 
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S4-N 
3.2 TTL/DTL Integrated Circuits 
Element Types | a —_ 2  S4-N | 
Standard Assembly Number: _ | 1447 3714 | oe 
Manufacturer/Manufacturer's Type: T.I., Signetics/74153 
| Fairchild/93153 | 
Circuit Designation: . | Dual 4-Bit Data Selector 


Description of Operation: 


1) The S4-N consists of two 4-Input TTL multiplexers with common 
addressing AO and Al, and independent active low enable inputs 
EA and EB, Data on the selected input (16,11,12,13) is routed 
non-inverted to the Totem Pole output 2. | 


2) For normal operation the appropriate enable must be at a low 
level, A high on the enzble forces all outputs Low regarless 
of the state of the data or the address inputs. 


3) Input Currents: 


| Tun = ~1.6 mA @ V; = 0.4V Iqy = .04 mA @ Vs = 2.4V 
| 4) Output Drive: | 
Ip, = 16 mA @ Vy, = 0.4V Ton = 204 mA @ Vy = a : 
5) Propagation Delays: 
Data to Output — tpd+ 25 ns 
tpg. 27 ns 
Address to Output . tod+ 41 ns 
| tod 38 ns 
Enable to Output todt 37 ns 
tod- 27 ns 
Al 
| AO © 
Voc 
. TA3 
4— EA | TA2 
| i | ; ZA 
}<+— 10 ass 
TAO 
¢4— 133 
| ¢— 182 IB3 
| | IB2 
@—— IB1 | ZB 
: IB1l 
<+—~ 130 | : IBO | 
| — > 2 _ EA O19 915 
EB 
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PR4N 
3.2 TIL/OTL Integrated Circuits 
Etesent Type: : | PR4N 
Standard Assembly Nueber: —_ 7 2319 S274 
Manufacturer/Manufacturer's Type: Fatrchitd/93417 
Circuit Designation: 256 X & PROM 


OPEN COLLECTOR 
Description of Operation: 


1) The PR4N is a 1024 bit field programmabte read only seaory 
omganized as 256 4 bit words. There are eight address inputs 
AQe-"-"-A7> two active low chip enables CS1 and CS2.5 and four 
open coitector outputs 20+°--293. 


2) The nenory is enabled onty 1f CS1 and CS2 are both at a 


low fevel. When either chip enable is high atl four outputs 
go high. | 


3) The four outputs are open cotfector and can therefore be 
wire “ANDed™. Consult Section 5 for interface rules. 


&) Taput Currents 
Tit = -0.4MA 2 Vi = o4¥ [ih = © O&mA a2eVi = 2.4V 


5) Output Drive : | | | 
fol = 16mA 2 Vo = 245 Toh = -lmA 2 Vo = 2.4V 


&) Maxiauan Address Access Time = 40nS. 
7) Maxiaue Chip Enable Delay = 25nS. 


8) Consult Section 5 for interface and prograsming inforsation. | 
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3-2 TIL/DTL Integrated Circuits 


-—Elenent as . | | PRSN- 


Standard Asserbly Nuaber: | «2389 5282. 
Manufacturer /Manufacturer’s Types  — | Fairchiid/9 3436 
Circuit Designation: — | S12 X & PROM 


_ OPEN COLLECTOR 
Description of iserakiont 


1? The PRSN is a 2048 bit field programmable ead onty sesory 
organized as 512 4 bit words. There are nine address inputs 
AQs*""2Ahe an active low chip seiect CS» and four open 

| cailtector Outputs 062°--2903,. | 


2) Tite memory is enabled when CS is at a Now ete¥ex A high 
— on CS causes aft four outputs to go BEOns: 


3) THe outputs are open collector and can therefore be 
“tre “ANDed®. 


4) Iqput Currents — 2 -s | 
fit. = -0.4aA 2 Vi = 06654 #£=#fTih = .04mA 2 Vi = 2.4Y 


5) Output Drive | | | | 
| fot = —16mA 2 Vo = .&5V Toh = elmA 2 Vo = 2.6Y 


6) Mexioun Address Access Tine = 60nS. 
7) Maxinua Chip Enabie Delay = 35nS. 


8) Fer interface and programaing information consult Section Se 
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LD4&N 
Dee TTL/DTL. Integrated Circuits 


Element Type: 2 LD4N 

Standard Assembly Number: 7 = 2602 2889 
Manufacturer/Manufacturer's Type: T1./748140 

| Fairchild/9S140 
Circuit Designation: | Dua) 4-Input NAND 


Line Driver 

Description of Operation: 

1) The LD4N performs a dual 4-Input NAND function. Its high current 
Totem-Pole output stage can drive 40mA while maintaining a +2.0V 
true level output voltage and can sink 60mA while maintaining a 
+0.5V False level. . 


2) Input Currents: 


re 
j 


Lin = 4,.0mA @ V; = 0.5V | : IH 


3) Output Drive: 


= .08mA @ V, = 2.4V 


lon = 60mA @ va = 0,5V Ion = GOmA @ ve = 2,1V 


4) This device should not be used to directly interface to CTL elements 
because of considerably reduced low level noise margin, 


5) Propagation Delays; 


Input to Output tpd+ 


= 13 ns 
tpd~- = 13 ns 
01 
02 | 
04 2 
05 
PIN LOCATION DIAGRAM | FUNCTIONAL DIAGRAM 
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3.2 TTL/DTL Integrated Circuits 


Element Type: 


Standard Assembly Number: 
Manufacturer/Manufacturer's Type: 


Circuit Designation: - 


B1700 HARDWARE RULES =— A 2209 6150 A. 3 
a | == SECTION 3.2 
———————————— Ce 
= ——————————— , 
_T3AH 
T3AH 
1447 3557 


T.I., Signetics/74H11 
- Fairchild/93H11 © 
Triple 3-Input AND Gate 


Description of Operation: 


1) The T3AH contains three TTL 3- ranpat AND functions in one 14 pin DIP. 
The eWEpUCS are Totem Pole,. 


2) Input Currents: 


Ty = 72.0 ma @ Vy, ry = +04 mA @ V, 
3) Output’ Drive: | 
Loy, = 20 mA @ Vv = 0.4V Tony = 2 mA @ Yo 


4) Propagation Delays: 
i 19 ns 
“t , = 16 ns_ 


ct 
ii 


= 2.4V 


= 2.4V - 


PIN LOCATION DIAGRAM 


FUNCTIONAL DIAGRAM 


== Biurreucne Corporation. +.) = ‘ ISS ne nse SEES 
—— COMPUTER SYSTEMS GRraih pore! : . 
—— SANTA BARBARA PLAY, = A 2209 6150 A 
=== ——— , meneame tina ceets ee pepensaes Ske 2 ee eno ge SECT ION 3 o2 
se oo ee Se oe P AGE 68 REV . B 
T2HN 
3.2 TTL/DTL Inte rated Circuits 
Element Type: T2IIN 
Standard Assembly Number 1479 0240 
Manufacturer/Manufacturer's Type: Tele Signetics/74H00 
, Fairchild/94H00 
Circuit Designation: Quad 2-Input NAND Gate 
peseraprron of Operations . 
1). The T2HN eontains four dual-input TTL NAND functions in one 14 pin 
DIP. The device has Totem Pole outputs. 
2) Input Currents: 
3) Output Drive: 
lon = 20mA @ i 0.4V Lon = 2 mA @ ee 2.4V 
4) Propagation Delays: 
: tpd+ = 17 ns 
tpd- = 14 ns 
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3.2 TTL/DTL pouceestca Sut: | 
Element Type: a BTSN 


Standard Assembly Number | - a 1948 5051 
- Manufacturer/Manufacturer's Tupe; National /DM8097 
re re | | | Signetics/8T97 
Circuit Designation: — | Tri-State Hex Buffer 


Description of Operation; 


1) The BTSN is a TTL Hex Buffer with tri-state inputs and outputs. 
| | In addition to having normal TTL 'True' and ‘False’ input and out= 
=e put levels, tri-state buffers have a high impedance OFF state. 

'. The inputs and outputs are brought to a high impedance state by 
placing the disable inputs at high level. Four of the buffers are 
controlled by one disable input DIS4 and the ee two are con- 
‘trolled by DIS2. 


2) Input Currents: 


I.. = -l,6mA @ V, = 0.4V > 


IL : - | IH = .04mA @ Vi 2.4V 
High impedence state, — 
| = if | = , | =e = AY 
Irn -04 mA @V, Os% | Loy (204mA C V5 2.4V 
3) “Output Drives 
= = 0.4V - a =: 
Toy, ane @ ve = 0.4V Ton =e5. ama ¥ 2.4V 
DC load of an output at the high papedanee state 
IL = -604 mA@ Vv = 0,4V «T= .04mA @ Vi = 2.4V 
4) Propagation Delays: 
Data input to output . tpd+ = 23 ns 
| | 2 tpd- = 26 ns 
From a logic 1 Output On state to a 
high impedance Off state | 25 ns 
From a logic O Output On state to a 
high WOE rae Ons Off state 33 ns 
From a high impedance Off state to a 
logic 1. i ae On state — 40 ns 
From a high impedance off state to a Pa 
logic O Output On state 45 ns 
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CR4N 


TTL/DTL Integrated Circuits 


Circuit Designation: 
Description of Operation: 


1) 


2) 


3) 


4) 


Element Type: CRGN 
Standard Assembly Number: 1447 3771 
Manufacturer/Manufacturer's Type: — T.16/7416) 


Fairchild/9316 
4 Bit Binary Counter 


The CR4N is a synchronous, presettable, 4-Bit binary counter. 
Inputs include clock (CK), an active-low clear (CL), four parallel 
data inputs DO, ..., D3, and three mode controls: Load, Enable 

P, and Enable T. There are four data outputs, QO, ..., Q3 and a 
carry output C. To count, all three mode controls must be high. | 
Synchronous operation is achieved by utilizing a J-K Master-slave 
flip-flop arrangment for each bit with common clocking. When the 
clock is low, the data path to the master flip-flop is enabled, and 
this data is transferred to the slave and output on the LOW-to- 
HIGH level clock transition. When the clock is HIGH, the master 

is inhibited and the master-to-slave data path is enabled. During 
the HIGH-to-LOW level clock transition, the slaves are inhibited 
-while the masters are enabled to accept new data. Presetting of 
the counter is accomplished by forcing the load input LOW. Loading 


is synchronous and occurs at the LOW-to-HIGH level clock transition, 


and the load input overrides the enable inputs. See the Mode 
Selection Truth table. The carry output is high only when all four 
outputs and the enable T input are HIGH. See the Carry Generation 
Truth table. In normal operation, HIGH-to-LOW level transition © 
at enable P or T should only occur when the clock is HIGH, and LOW- 
to-HIGH level transitions at the load input with clock LOW should 
be avoided if the enable inputs are HIGH during the transition. 
N-bit counters can be realized with no additional elements by cas- 
cading CR4N packages. Clear is asynchronous, | 


Input Currents: 


Clear, Enable P, Data 


Ir, = -1.6mA @ Vy = 0.4V Tin = -04mA @ Vj = 2.4V 
Clock, Load, Enable T é | 
I{L = -3.2mnA @ Vi. = 0.4V ITH = -O6mA @ VqZ = 2.4V 
Output Drive: 
Outputs QO, ..-6, Q3 | , 
IoL = 12mA @ Vo = 0.4V Ion = 6mA @Vo = 2.4V 
Carry Output C 
Igy = l6mA @ Vo = 0.4V : Lon = 8mA @ Vo = 2.4V 
Propagation Delays: | 
Clock to Output | tpd+ 33 as” 
(Load input low) tpd- 37 ns 
Clock to Output | tpd+ 28 ns 
(Load input high) tpd- 31 ns 
Clock to Ripple Carry : tpd+ G& ns 
| , 3 tpd- 43 ns 
Enable T to Ripple Carry. — tpd+ — — 23 ns 
| tpd- 23 ns 
Clear to Output tpd- 46 ns 
Clear Recovery Time | | 28 ns 
Clear Pulse Width 24 ns MIN 
Clock Pulse Width | | 30 ns MIN 
Enable P and Data Set-up Time : 22 ns 
Load Sset- “up Time | , a 2 | ac 28 ns 
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MODE SELECTION 


LOAD ENABLE -P ENABLE T | 


mene 


MODI. 
RESET 
PRESET 
PRESET 
PRISSE'T 
PRESET 

NO CHANGH 
NO GHANGE: 
NO CHANG: 
COUNT 


CLEAR 


X = Don't Care 


CARRY INPUT GENERATION: 


| LOAD 
ENABLE P 
ENABLE T 
CARRY 


QO 
Ql 
Q2 
Q3 
ENABLE T 


LOAD 
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| 3.2 TIL/DTL Integrated Circuits 


Element Type: 
_ Standard Assy Number: 


Manufacturer/Manufacturer's Type: 


Circuit Designation: 


. Description of Operation: 


AS 


DO 


FUNCTIONAL DIAGRAM 
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2540 0656 

Faircchild/93415 | 
High Speed 1024 Bit Memory 
Open Collector 
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HIGH SPEED 1024 BIT MEMORY RWL3 SA 2540 0656 


1. 


2. 


L. 


12. 


13. 


14. 


The device is a bipolar monolithic circuit organized as 1024 1 bit words. 
Inputs to the chip are ten active high address lines (AO thru A9), one 
active low chip select line (CS), an active low write enable line (WE) and 
one data input (DI). There is a single data output (DO). 


A logic zero applied to the write enable input with a zero Satesnseusiy 
at the chip select line will allow the data present at the input to be 
written into the addressed word. 


When the WE input is held high and the chip is selected (CS is low), the 
data stored in the addressed memory location is pyasL ane uninverted at 
the data output line DO. 


The following table summarizes the BevEce operation: 


cS WE FUNCTION 
0 oO WRITE 
@) 1 | READ 


1 X NO ACTION 
NOTE: X = Don't Care 
Inputs shall always be driven by CTL restoring elements with an external 
pull down resistor, connected from the input of the memory to pround. (not 


to Vee). See Sec. 5 for interfacing rules. 


The open collector output can be wire-ORed with other packages. 


Maximum address access time tga = 50ns 


Maximum chip select access time tgog = 35ms 


The minimum address set-up time 5 must be 40 ns and the minimum chip 


select set-up time must be 40 ns. 


Both the address and chip select hold times (tho) must be greater than 
10 ns. | 


Write enable pulse width must be a minimum of 40 ns, 


Data set-up time relative to the positive going edge of WE pulse must 
be 40 ns minimum and data hold time relative to the same edge must be 
10 ns. 


Maximum write recovery time ty; is 70 ns. 


See the following page for the timing diagram. 
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WRITE CYCLE | | READ CYCLE . 
CHIP SELECT . eee at ee . “| /_| 
ei Aca rN bas 
| : | fm ‘desXG 
WesXG YAKG 
‘daXG 


A 
AO,A Voces 


f fe | 
DATAIN | | | Sate aes 


eh. | 


| + 1.8 
WRITE ENABLE 
' WE 
é 
DATA OUT re 
oe) 


NOTE: X &G is the positive going edge of the input and output pulse, respectively. 
X & © is the negative.going edge of the input and output pulse, respectively. 
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322 TYL/OTL Integrated Circuits 
Element Type: | | | PROS 
Standard Asseubiy Number: | 7 2607 6075 
Manufacturer /Nanufacturer*’s Type: 7 Signetics/82S23 
| ee , | eS Harris/7602-5 
Circuit Designation: : 32 X 8&8 PROM - 


| OPEN COLLECTOR 
Description of Operation: | 


1) The PROS fs a 256 bit fietd programmable read onty seaory 
organized as 32 8 bit words. There are five address inputs 


AQs@--rAhs eight open collector outputs ihc | and an 
active tow chip enable CE. 


2) I€ the chip enable is highs alt outputs will go high and. 
the memory is disabied. 


3) The outputs are open cottector ana can therefore be wire 
‘“ANDed™ with a single Pate resistore | 


4) Input Currents | 
Jail = @,49@A 2 Vi = .45V Tih = eOBmaA Q vi =z 224V 


5) Gutput Drive | | 
; Tot = 16mA 32 Vo = .45¥ Ioh = o1@A 2 Vo = 2.4 


6) Naxiaur Address Access Time = 60nS. 
7) Maximus Chip Enable Delay = 40nS. 


8) For interface and programming information consult Section 5. 
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3.¢ TTL OTL Integrated Circuits (Continued) | 


Element Type: | SC TL 

Standard Asseably Number: 1959 5727 
Manufacturer/Manufacturer*’s Type: — : Intet/8226 | 
Circuit Designation: Systea Controlter 


Description of Operation: 


STsSts —> | | 
HLDA D7 8 7 PA ane 
: | D6 21 | a lho 
wR-—» D5 jt t————— DB5 
i. D4—~j6 ps aaeaoer 
DBIN ——~- D3 10 9 +—— DB3 
DB4 «— a) ll i DB2 
D4 <«—> DO ; | | | 
DB7 <—» | | 
p7y7-«., 
DB3 +—> DBIN 
WR 
D3 a HLDA 
DB2 +> BUSEN 
| D2 «—e 
DBO «—»> ets 
STSTB 


GND 


FUNCTIONAL DIAGRAM 
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4. 


| SCTL | 1959 S727 


1> The SCTL is a Schottky Bipolar circuit in a 28 pin ceramic DIP. 
| It {s a single chip Systea Controtler for use in sicrocoaputer | 
-systeas based on the 8080 microprocessor (MCPU). An 8 bit — 
parallel 8i-Directional Bus Oriver section provides isolation 
of the CPU Data Bus froa eemory and 1/0. Ali driver outputs | 
are tri-state with a high TIL fan-out capability on the systes 
side. Am 8&8 bit Status Latch stores “status” information during 
each machine cycle of the MCPU. A Gating Array decodes these 
 gtatus inforaation together with other corresponding control 
~signats fros the MCPU. and issues accordingty control cogsands 
for the Bus Driver section and 1/0 commands for direct interface 
to the Same family RAM» ROM» and 1/0 coaponents. | 


2) The SCTL input/output pins are: 


07-00 Oata Bus input/output CMHCPU side) | 
— 087-080 System Bus input/output (Systesa side) 
170K | 170 Read eutput (to 1/0 components) | 
~Tvow 2=—sdL/0 Write output (to 1/0 components) 
Henk Memory Read output (to RAM*ss ROM*s» etc.) 
PECK Memory Write output (to RAMs» ROM*s» etc.) 
INTA Interrupt Acknowledge output (to mokennuee rT Cy 
D&IN Data Sus In input Cfroe MCPUD 
HLDA Hold Acknowledge input (from MCPU) 
Wi Write control input (froa MCPU). 
BUSEN Bus Enable input 
sfsTfe Status Strobe input 


3) At the beginning of each machine cyetes the MCPU issues 
“status” information on its data bus. A tow on the Status 
Strobe CSTSTB) line stores this in the Status Latch. 


4) The Gat ing Array generates the "Read" controt outputs CHEMR» 
T/OR» INTAD by gating the appropriate status bits with DBIN and 
HLDA. It also provides bus driver control to maintain proper 
bus flow on the bi-directionai bus tines. 


5) "ur ite" eateet out puts CHEMW 1/08) are generated by the sees 

| Logical combination of the appropriate status bits with the WR 
input. Agains control ts provided to direct bus flow. 

~—6Corretation between the status word and the controt outputs is 
shown in Table 1. Ath control eutputs are active Low. 
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1959 5727 


6) For "Read" operations OBIN should be High. <A Low on DBIN 
disables atl controt outputs to a High voltage level», and all 
8080 data bus output buffers to their high impedance “off 
state. <A High on the HLDA input will disable the controt 
outputs to High. It also interrupts the communication in the 
bi-directionat bus section so that the CPU data bus outputs 
wilt maintain their current contents. 07°D0 outputs are latched. 


7) For “Write™ operations WR should be Low. A High on WR wit 


diseble ali control outputs to a Hi 


effect during the Read cycle. 


gh voltage level. I[¢t has no. 


8) A High on the BUSEN Line with asynchronously force ail control. 
outputs and systea data bus outputs to their high tapedance 
"off" state. I[t has no effect on the CPU data bus outputs. 


9) Electrical Characteristics 


Input Threskold Voltages 
Vid maxiaun 
Vih niniaus 


Output Voltages | 
Vol maximums 07-00 
| atl other 
Voh minimum» O7°D0 
| all other 


Input Loading 
Lid maxiaun» STST8B 
D2» D6 
alt other 
lih maxiaums 087-086 
ail other 


Output Drive | 
fol maxisum» 07°00 
| all other 
foh maximums» O7-)D0 
add other 


Off State Output Current 
IoCoff) sintaue 
@axtemua 


Supply Current Icc maxiaua 
Power Supply YVoitage Vec 


outputs 


outputs 


inputs 


inputs 


outputs 


outputs 


0. 8V 

2e0V 

0-45V a Iot = 2 mA 

0.454 2 fot = 9 @A 

3e6V 2 loh = “10 uA 
| Ze 4V 2 Ioh = -1 wa 

“500 uA 2 Vil = 0.4¥ 

-750 uA ™ 

-250 uA sad 

20 uA 2 Vih = 2.49 

100 wA si 


2 MmA 28 Vote < 0.45V 


10 mA . " 
“19 wA 2 Voh > 3.6Y | 
“120 mA 3 Yoh > 2.4¥ 


“100 uA 2 Vo = 0.45¥ 
100 uA 3 Vo = Vee 


190 mA 2 Yeo = 5.254 
SV & 5% ; 
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10) Switching Characteristics 


Status Strobe Pulse Width mine tpw 25 ns 
Status inputs 07-00 Setup tisessinetss 10 ns 
Status inputs D7-D0 Hold times sin.tsh 20 ns 
Setup Times System Bus inputs | | 
087-080 to HLDAs ainiaue tds 10 as 


Hold Times D87°080 to HLDA> min. tdh 20 ns 


Peopagation Delay Times maxiaua 


 STSTB to Controt outputs t¢de 60 ns 
OBIN to #§ * - | tre 35 as 
WR te | sad mm tur 45 ns 
 OBIN to 8060 Data Bus 07-00 tre 60 ns 
Syaterm Bus D87°-080 to 8080 Data ~ ; | 
~ bus during “Read” — trd 45 1s 


07-00 to 087°D80 during “Write” tud 45 ns. 
STSTB to DB7-DB0 a twe 45 ns 


BUSEN to 087-080 ; te 35 ns 


HLOA to Controt outputs | thd 30 ns 


11) Interface Rules 


The 8080A Data Sus has an input requirerent of Yih ain =3.3V and 
an autput requirement of fol max =1.9 mA. These conditions 

are guaranteed by the CPU Data bus outputs of the SCTL. Hence 
no external interface is required between the MCPU and the 
System Controftter. oe 4 


07°00 outputs are latched so that vhen HLDA is active CHigh) >» 
these bus Lines will maintain their contents. Ate bus outputs 
are tri-state» a feature to facilitate OMA activities. — 


Interfacing to all input/output pins of the SCTL follows rules 
as defined for interfacing with TTL circuitss noting howevers — 
the difference in output drive capabilities of the CPU Data Bus 
outputs as compared to the others. As the SCTL is a Schottky 
devices the Low level output voltage limit is 0.45V instead of 
the 0.4 for standard TIL circuits. 7 % | 
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ee porereR mentee mere 


TL 3 | SCTE 1959 5727 


TYPE OF STATUS WORD ON CPU | CONTROL SIGNAL 
MACHENE CYCLE DATA BUS | 


PREVIOUS| 
STATE 
NOT INTA 


PREVIOUS| 
STATE | 
INTA 


Instr Fetch 
Memory Read 
Mesory Write 
Stack Read 
Stack Write 
Input Read 
Output Write 
Interrupt 
Acknowledge|. 


©oo0 Of OC Pp 
~ OQod0.o oO Op 


aN WU FF Ui A) pe 
oou oOo oO 8 eG 
ou oO F FO WO 
rea Oe OS pe CO pm pe 
r OOO © O WG 


pu 
= | i=) QOoroqoeoo OG 


ise) oS Or O0o0 0 OO 


Interrupt 
Acknowledge! 
While Halt | 


STATUS HORD CHART 


LOW ,MEMW 


SYSTEM BUS 
_ during Write _ 


BUSEN 


SYSTEM BUS 
OUTPUTS 


“i 
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“* BESTE 


| 8080 
‘DATA BUS __ 


DBIN | 


INTA, 1OR, 
MEMR 4 
(with DBIN high) “pc ~7! 


~ HLDA 


INTA , LOR ,MEMR 
during HLDA 


SYSTEM BUS _ 
during Read 


ReaD i> iO ele |UD 066 | ee 


8080 BUS | 
during Read 


C= 100 pF 


' READ TIMING | 
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TYL/OTL Integrated Circuits (cont inued) 


Element Type: : | CRC1i 

Standard Assembly Nunber: 4269 7561 
Manufacturer /Manufacturer*s Type: _ FSC/9401 

Circuit Oesignation: CRC Generator/Checker 


Description of Operation: 

1) The CRC Generator/Checker is used for error detection in | 
serial digital data transmission. [It is a macrotogic TTt chip 
in a 14 pin DIP. The input/output pins are: 


$230 Polynosmiai Select Inputs 


D Data [Inout 
cP Clock Input Coperates on fatling edge) 
CWE Check Word Enable Input 
Preset [nput CActive Low) 
MR Master Reset Input 
Q Data Output 
ER Error Output 


PIN LOCATION DIAGRAM _ FUNCTIONAL DIAGRAM 
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Co 


TTL RR | 1269 7561 


2) when used’ at the transaitter ands qt accepts an input data 
stream via 0 when CWE is: high. Data is entered at the falling 
edge of the clock CP. When CWE goes tows it signadis the end of 
the data stream. <A 16 bit check sum generated internally is 
then shifted out via Q» to be appended to the original data 
Stream. This check sum is actually the remainder of dividing 
the data strear by a chosen polynomial. A set of eight | 
polynomiats can be choosed from» through the select inputs 
S$2-S0. They are Listed dn Table Le | 7 


| _SELECT.copE | CHECK POLYNOMIAL 


xP ated | eRe-16 | 
ee ee | CRC*16 REVERSE 
pa x? ay! + G4 ae ae eet 

Cee aes 

+X 0+ K +X + X41. | CRC-12 


x! 50 4 x" +X+1 
Lh: 


x S$ MM OX 
ped 
\ . 


co 60 
+ + 


LRC-8 
CRC-CCITT : 
| CRC-CCITT REVERSE 


0 

0 

0 

0 

a | 
A 

= 

1 


Me OOF fF OO. 
- Of Of OC * SO 


SO OMS 
+ + 


Table 1 


3) When used at the receiver ends the CRC1 monitors an input data 
stream plus the corresponding check sum via input D0. If the 
input contains no errors the Error Gutput ER will go fowe ER 
is valid only after the Last check bit has been entered and 

- remains so until the next highttow transition of cP or untiat the. 
device has been preset or reset. | 


4) A high on the Master Reset CMR D. asichewausie eveues. the 16 
internet registers. A low on the Preset CP) asynchronoust y | 
sets aif the registers for the case of 16 bit check polynomiats; 
or onty the most significant 12 or 8 registers for the case of 
12 or 8 bit check polynomials» with the pesatning bits being 

cleared. 
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L RCL | 1269 7561 


5) Electricat Characteristics 


Input Threshold Vettages 


Vil maxitaua | —60.8V 
Vih aminiauan | 200V | 
Output Voltages | 
Wot maxiaua 0-4V 2 fot = 4&4 MA | 
Voh mininaua : | Co4¥ 3 Ioh = -400 UA 
Input Loading | | “ | | 
Tit maxiaue | “0.25 mA 2 Vil = O.4Vs 
Tih maxinua 40 uA 2 Vih = 2.4V> 
Output Drive : | 
Iot 4 mA 2 Vol = 0.4V 
Ioh “400 uA 2 Voh = 2.4V 


6) Switching Characteristics 


Chock Frequency | «DC to 12 MHZ 
Miniaua clock pulse width (tow) twOL>d 35 ns 


Propagation Delays maximun | 
Ciock CP to Data output Q td-- 55 ns 
td-+ 55 ns 
Clock CP to Error output ER td-- 60 ns 
td-+ 60 ns. 


Preset P to 9 or ER td-+ 60 ns 

Reset MR to Q@ ro ER tde#~ 60 ns 
Set-up Times siniaue 

Data D to Clock CP SS ns 

Check Word Enable CWE to CP 55 ns 
Hold Times sininua 

Data-D to CP | 5 ns 

CWE to CP | 5 ns 
Preset pulse width» mininauan | 35 ns 


Master Reset pudse widths mininua 7 35 ns 


Recovery Time | | | 
or MR to CPs waximun 45 ns 
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7) Inter face Rules 


Rules pertaining to standard tTL devices applies. when intere. 
facing the CRC1 with other circuits. Note that output drive 

capabilities in the False state is onty about 3 TIL loads 
(taking 1.6 aA as a standard Tt Low “evei input load) 
instead of 106 common for other ce devices. 


8) Funckionntiey tests had been sendueted on the CRC“CCITT check 
polynosiat onty. Use of this device under any other choice of 
polynosiat must be consulted with Circuits. 


PROPAGATION DELAYS, CP TO Q OR ER "SET-UP AND HOLD TIMES, D AND CWE TO CP 


PROPAGATION DELAYS, MR TO Q OR ER, 
RECOVERY TIME, MR TO CP 


PROPAGATION DELAYS, P TO Q OR ER} 
RECOVERY TIME, P TO CP 


= 50 pF 
G 90 p 
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B2CN 
@ TIL/OTL Integrated Circuits (Continued) | 
Element Type: | | , B2CN 
Standard Asseably Number? 1447 3561 
Manufacturer /Nanufacturer’s Type: | TleStgnetics/7438 
7 | Fairchtild/s9n38 
Circuit Designation: | Quad 2*Iinput NAND 


Buffers open cottlector — 
Description of Operation? | ae 


» The B2CN provides four 2-input NAND buffers fina 14 pin O1P.. 
Each of the open coltector outputs requires an external puli-up 
resistor to supply the TRUE tevel drive current. Outputs can 
be tied together to perform a wired positive AND functions 

2) Input Loading 

14l = 1.6 wA 2 Vil=0.8V Tih = 60 uA a Vih=2.4y 

3) Output Drive | | 

Tol = &8 wA 2 Vol=0.46V — Ioh = 250 wA 2 Vohs2.4V_ 
6) Output Voltage maxiaua «56 5V 
5) Propagation Delay Times: 


Input to Output | td-+ a 30 as 
| tde- | 24 ns 


PIN LOCATION DIAGRAM 


FUNCTIONAL DIAGRAM 
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—— «32 ‘TYL/OTL Integrated Circuits (Continued) 


Element Types. : ITSN 

Standard Asseably Number: 1948 5069 
Maunfacturer/Manufacturer®s Types NS/048098 ~— 

: | 7 Signetics/8198 

Circuit Designation: | | ss Tet*State Hex Inverter. 


Description. of Operation: 


1) The ITSN is a TTL hex inverter with tri-state inputs end. outputs 
in a 16 pin DIP. In addition to having normal TIL TRUE and 
FALSE input and output fevels» it has a high impedance off 
State. The inputs and outputs are brought to this off state by | 
placing the disabte inputs at High. Four of the inverters are 
controited by a single coamaon disable opus DIS4 and the 
femaining two by DIS2. 


2) Input Loading | 
7 L§l = -1.6 mA 2 Vil=0.4Y Tih = 40 uA 2a vih=2.4V 


High Impedance State CInverter Inputs Only) | | 
LYUCHE“Z)= “40 wA 2 Vil=0.5V TthCHirZ)= 460 uA 2 Vih=2.4yV 


3) Output Orive | | a 
a Tol = 32 mA 2 Vol=0.4V Toh = 95.2 mA 2 Voh=2.4V 


Dutput Loading in the High Iapedance State | 
LToiCHirZ)= -40 uA 3 Votl=0.4V IToh€Hie2)= 40 uA 2 Voh=2.6V 


4) Propagation Delay Times: 


Data Input to Output — td-¢ 23ns 
 tdt- 22ons 
Output High On state to 
Hi-Z Off state tHZ 17 ns 
Output Low On state to 
HieZ OFF state | en 4 a 4 33 ns 
H4-Z Of € state to — 3 
Output High On state tZH ions 


Hi-Z Off state to | 
Output Low Gn state tZL b3ns 
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- B2TS 
362 «TIL/OTL Integrated Circuits (Continued) 
Element Type: | | B2TS 
Standard Asseably Nuaber: | «2602 7300 
Manufacturer/Manufacturer's Type: TI/74126 © 
| | NS DMB09% : 
Circuit Designation: : Quad Tri- State Buf fer 


Description of Operstion: © 


1) 


2) 


3) 


4) 


The B2TS provides four tri-states piagtecinaut buffers in a 14 
pin DIP. A separate controt input Dn for each buffer is used 
to gate the output onto the high impedance state when the 
controt input is Low. With the controt input High» the other 


input sisply passes the non-inverted data through the buffer. 


input Loading - | 
Tid = -1.6 mA 2 Vilz0.4V | fih = 40 uA 2 Vih=2.4¥ 


Output Drive 


Tol = 16 mA 2 vol=0.4¥ | Toh = “2 mA 2 Voh=2.4¥ 


Out put Loading in the high japedance state 
LolCHieZ2= -40 uA 2 Vol=6.4¥ — TohCHieZ)= 40 uA 2 Voh=2.6¥ 


Propagation Delay Times: 


Data Input to Output tode¢ 22 ns 
| tpd- ; 24 ns 
Output High On state to | 
Hi-Z Off state tHZ 25 ns 
Output Low On state to | 
Hi-Z Off state tlZ 24 ns 
Ht-Z Off state to | | 
Output High On state tZH 27 ns 
Hf-Z Off state to | | 
Output Low On state — tZL  3ioas 


| Vcc 
| <—p3 | | 04 

<—;, MlI> 2 
27232 
|, == p2 
<—12 
3] —>22 


PIN LOCATION DLAGRAM 
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3.3 MOS INTEGRATED CIRCUITS (continued) 
Element Type: | RAML 
Standard Assembly Number: | 1674 5150 


Circuit Designation: : | 1024 BIT MEMORY 


FUNCTIONAL 
~ DIAGRAM 


RW 

VSS (+20V) 
CE 

A4 

00 

A8 

ae | 
VODO GND 
VBB (+22V) 


A: 
B 
C 
D 
E 
FE 
a 
R 
T 


cHre xrzzn 
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q1) 


(2) 


ea) 


(6) 


(7) 


(8) 
(9) 


(10). 
, affecting stored data. CE, however, cannot be applied in 


(12) 


(2), 
a3) 


PAGE 2_ REV. A ; 
‘RAM | — §A1L6745150 
1024-BIT MOS DYNAMIC MEMORY 


MOS. silicon gate, 1024 —? by 1 bit random. access 


memory ente fully decoded, and packaged | in 18 pin DIP. 


‘The information is retained in the form of a voltage on the 


capacitance of an internal node - Since the voltage will | 
decay with time due to leakage, each cell in the array must 
be refreshed before.a certain maximum period of time has 


elapsed, and this {s_ why it is called a Dynamic memory. 
3). 


Three power supplies will be used: 
Vdd, Drain voltage =GND| 
-Vss, Source voltage = +19V — 
Vbb, Substrate voltage = (+23V 


Antes are? 10 address. lines AO thru A9, Precharge input (PRE), 
‘Chip Enable (CE); Read/Write (R/W), and Data input line (DI). 


Address, Clock and Data input voltages are: 
VH = +19 volts minimum | 
VL = oe volts maximum 


The memory cycle. is controlled by two negative clock signals — 
Called Precharge and Chip Enable. The writing of new 
information is controlled by a third neers clock ‘signal 
called Write Enable, | 


Readout is noncdestnucelva tent ther Soepae voltage swing 
= 4Omv minimum at RL = 100f.and CL = LOOpf. 


Data written in the memory is inverted at the output. 


The memory requires periodic data refreshing which is accomplished 
by cycling through Read Cycle AO thru A4 inputs at least 


every 2 milliseconds. 


Precharge signal can be applied in the absence of CE without 
the absence of PC signal without destroying stored data. 


For interfacing with CTaL, high voltage drivers are used 
at all inputs and sense amplifiers at the output. 


Memory outputs offer the possibility of wire-OR connection. 


For timing see READ/WRITE cS lgane 
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RAMI 


READ/WRITE CYCLE | | -MOS_DYNAMIC MEMORY 


ADDRESS f' | 7 | Seen 
_ , | ee a eS icc | 


aN L- TAC - 
PRECHARGE \\I | 
| os 


C. ENABLE | | 


‘READ/WRITE | 


' DATA IN DATA CAN CHANGE 
eee RAT STO AE ques ——\ OED —} 
a | \ DATA OUT ON 
Ds _N, Nov VALID » 


aasian TACCL 


| 
| Kk tac2 


TDW (data set up time)= 4OnS MIN 


. TAC (address to cenable set up time)= 30nS MIB | 
TDH (data hold time)= 10nS MIN, 


TPC (precharge to cenable delay)= 60nS MIN 


TOVH (precharge & cenable overlap, high)= 80nS MAX TP (relationship between cenable, 


_ Tovi (precharge & cenable overlap, low)= 5nS MIN 7 and read/write)= OnS MAX 
10 nS MAX : TCP (cenable to precharge delay)= 40nS MIN 


TPW a to read/write delay)= 110nS MiN TCA (cenable to address hold time)= 10nS MIN 


500nS MAX, TACCL (address to output access)= 1500S MIN 


TWP a eeatiaies soise width)= 20nS MIN TACC2 (precharge to. output access)* 180nS MIN 


TW (read/write set up time)= 20nS MIN © 


OO RE fe NOEs NOLAN ThE Oe ANON OR CREE TRE «SIDS OMRON Obi ALIN ON EO RAEI AOU mR A meen el Neen evel Fn hie i eRe eee nes Meme tee thy ab AB OS Se UBS rere Siahaal oA eT > eS 
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TPO ( end of precharge to output delay)= 75nS MAX 
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at 


“Td vevedva VINVSs 
GNOWD SWS LSAS YALPdWOD 


jiNW 


ea uopeaadso SUED Oean 


Alani rt 


gating ay¥MaavH OOLLS 


si gaqe 


Pee emer) 


== Burroughs Corporation “FS 1 = | s. ee . = 
= . COMPUTER SYSTEMS GROUP = B ] 700 HAR DWA RE | RU LES = 
— SANTA BARBARA PLANT =. | ea _ : 


 SSAN 


3.3 MOS INTEGRATED CIRCUITS (continued) _ 


Element Type: 


“Standard Assembly Number: 2 


Manufacturer's Type? 


Circuit Designation: 


Description of Operation: 
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Quad 100 Bit Shift Register - 


FUNCTIONAL DIAGRAM 
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TOP VIEW. 


PIN LOCATION DIAGRAM 
16 PIN DIP 
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SSAN 


UAD 100-BIT SHIFT REGISTER 


The SSAN is a Quad 100-Bit MOS Static Shift Register. Inputs to the chip are 
the 4 Data input lines, I0 thru 13, the Clock line CO and the Recirculate in- 


‘put RO. Outputs are lines ZO thru 23. 


A logic one applied to the Recirculate input RO enables the recirculate 
function and disables the data inputs to the registers. A logic zero to the 
same line RO allows input data to be fed into the Registers. : 


‘The circuit operates with two power supplies Voc and Voc" Vee is nominally 


4.75V and Vag 


Input levels for the Data and Recirculate inputs are compatible with CTL 
restored levels. A pull-down resistor, 287 OHMS to GROUND, is required 

to be connected to the CTL output driving the register inputs. The clock 
input is to be driven by a T2L device with a pull-up resistor capable of 


is nominally -12V. Vop shall be connected to ground. 


- supplying sufficient true level current @ Vin = 3.75v. 


Output levels are compatible with CTL threshold sensitive inputs (4th level) 
Only 1 CTL load can be driven by each MOS Register output. 


Maximum Data and Clock rate are 2.0 MHz. 

Clock line.normal state is a logic zero. A logic one activates the device. 
Data is fed into the register during the clock negative going transition. 
Data is available at the outputs after the clock negative going transition. 


Minimum Clock pulse width is 240 ns. Maximum Clock pulse width is 10 Ms. 


Clock to Output delay is 295ns, measured from the clock negative going 
transition. 


Set-up time for all inputs (Data and Recirculate) is 120 ns measured rela- - 
tive to the clock negative going transition. 


Hold time for all inputs (Data and Recirculate) is 60 ns, measured relative 
to the clock negative going transition. 


Registers can be connected in parallel or in series to form any size of 
puffer desired. 
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3.3 MOS INTEGRATED CIRCUITS (continued) 
Element Type: | | | SSRN 
- Standard Assembly Number: i a 2204 9761 
Cireuit Designation: _ | : Dual 100 Bit Shift Register 


Description of Operation: 


¥* eg? FUNCTIONAL DIAGRAM 
| * THIS REPRESENTS A TMS3101LC 


TOP VIEW 


DO NmMoooOw YP 
‘AAT. Ge Ger (Se. 


PIN LOCATION DIAGRAM FOR 2 SSRN > 
IN A L6 PIN JUMPER CHIPS 
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6) | 
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TMS 3101LC 
SA 2204 9761 


100 BIT SHIFT REGISTERS 


SSRN is two Dual 100-Bit shift registers of TMS 3101LC type mounted 
on one DIP jumper chip and wired to use common clock lines Cl and C2. 
Inputs to the four shift registers are 10, Il, I2 and 13. The out- 
puts are ZO. Zl, 22 and 23. 


The Dual 100-Bit shift register is P-channel MOS low threshold device 
packaged in a hermetic 10 lead TO-100 can. It requires two-phase 
negative going non-overlapping clocks for its operation. 

The circuit operates with two power supplies: 

VCC = +4.75 V+ 5%, VNN = -12 V+ 5%, and ground potential 

Data present at the input during the positive-going transition of the 
clock Cl is the information that will be stored in the first storage 
element and the shifting cycle is completed during the negative period 
Cl shall remain high and C2 low when the register is not shifting data: 
Input levels: 

Data Input 

+2.5 V © True Level © +5.0 V 


False = +.55 volts minimm 


Clock Input 
+3.0 S True  +5.0 V_ 


-=12.6 © False & “10.5 V | 


apne Seen coe: 2 ieee eine meme neiN Materia cnmimnnatepttamtinnnmtn Yet th mt oN mas it 


Input Capacitance: 


Data input Ci = 12 pf. 


8) 


9) 


10) 


Clock input Ci= 55 pf 
Clock: 


See Figure 6, page 14 for Clock Timing Waveforms. 


‘Input set up time before the positive going edge of Cl 


t = 155 ns Min. 


Input hold time after the positive going edge of Cl 


t#l15 ns Min, 
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100 BIT SHIFT REGISTERS (CON'T) 


LL) Frepasstton delay time after the negative going nee of C2 
td = 125 ns max. 
12) Qutput levels driving 1 CTul load 


True = +2.00 volt min. 
False = +.25 volt max. 


13) Possible CTuL to MOS interface for Data input is described in 
Figure 1. 


14) . Clock driver for Phase 2 and Phase 1 which can drive up to 8 dual 
MOS registers is described in Figures 2 and 4. 


15) “Registers can be connected in . parallel or in ‘series to form any 
size of buffer desired. 


SP RNOT. 0 CmETEOLNRLO EN IOCRA OES eye 


yy nme ican ee ans estes in 
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| 16) The -12V supply for these devices must. be pecmevedy The required amount of 
decoupling is one 0.47uf capacitor (part number 2010 2240) for every four 
individual dual 100 Bit Shift Registers, For the wire wrapped cards, the 
-12V supply must be bypassed by installing a capacitor as close as possible 
to the shift registers on the 0 side between an unused minus 12V power pin 
and the ground plane which surrounds the pin. For the etched cards, the 
capacitors are to be installed where provisions for discrete components are 
made near the -12V bus.. 


Let a aap ee eRe SRE 5) A etme cneet He Menage seaeneimins A eg sm etmaptemnnen SO 8 mtee 


17) The clock driver circuit using a GB4N, GB7N, GB8N, and GB9IN (Figures 4 
and 5) shall be used wherever the system clock pulse width is 167 ns 
or less. Systems with a clock pulse width greater than 167 ns may use 
either of the two interface Circuttee : 
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CB4N: 7 Resistors (178,196, 681, 681, 1.47K, 1.47K, 1.47K) kW, 
| One Diode (Type 4). : 


GBSN: Four type BJ transistors, 2 Resistors (287 Ohms). 


GB6N: Two type AT transistors 
: Two ljsf capacitors _ 
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‘Two 287 Ohm Resistors 
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| CTL-PH1 
CTL=-PH2 


7 Resistors (178, 196, 681, 681, 1.47K, 
1.47K, 1.47K) 1/4 W,One Diode (Type 4)e 


7 Resistors (178, 750, 681, 681, 1.47K, 
1.47K, 1.47K) 1/4 W, One Diode (Type 4), 


Four Type BJ transistors, one 82 pf capacitor, one 287 Ohm Resistor. 


Two Type AT transistors, Two 1 pf capacitors 


One Type 23 Diode, One 3.16K Resistor. 
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3.3. MOS Integrated Circuits (continued) 


Element Type: _ UART 

Standard Assembly Number: 2315 2)27 

Manufacturer's Type: _ W.D./TRIGO2ZA | 

Circuit Designation: | Asynchronous Receiver/Transmitter 


Pin locations: | we | | 
MR: Se 


TOP VIEW | ae — | | 


Veg C}L & 40 |” a 
icc ca _ RI a2 RR, 
Vg ete 38 DRR 11 -—— RR, 
RRD ele 37 10 7 RR, 
ae CRL 9 bp 
| i) 
RR, 2 6 35 SBS 7 Po RRe. 
RR. = 7 34 WLS 6 f-—-: RRL 
RR, [ig 33 L , 
oe EPE 
RR, ee er 32 oo | 
RR, [ }10 ! 31 TR, 19 [-—- DR 
BR, eh a geeeece | 30 TR, 15 - OE 
RR, [2412 29 a3 . 
PE js 28 ae oe = 
ae . TR, 
TR, a 
OE 26 | | 
| TR 25 TRO 
SFD 25 on : 
| 8 24 TRE. 
ce an THRL 23, 22 /-— THRE 
DRR 23 17 40 | 
DR 22 ane i «( 
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MOS | — UART eo 2315 2127, 


Universal Asynchronous Receiver/Transmitter 


(1) MOS/LSI silicon gate packaged in 40 pin DIP, It is a programmable 
_ device for interfacing an asynchronous serial data channel of a 
peripheral with parallel data. | 


(2) The transmitter section converts parallel data into a serial word 
| which contains the data along with Start, parity, and stop bits, 


These control bits are generated according to the programmed con- 
trol inputs, . 


(3) The receiver section converts a serial word with start, data, 
parity, and stop bits into parallel data. It verifies proper 


code transmission by checking for valid start, parity, and stop 
bits. | 


(4) Both transmitter and receiver sections are double buffered, allow- 
_ ing parallel data to be loaded while serial data is being sent, | 
and parallel data to be read out while serial data is being received, 


(5) The transmitter and receiver controls are both programmed from the | 
common control lines, A high on the Control Register Load (CRL) will 
strobe the bits inputed at PL (Parity Inhibit), SBS (Stop Bits Select), 

WLS - WLS, (Word Length Select), and EPE (Even Parity Enable) into 
their corresponding control flip-flops. The CRL can also be hardwired 
high. The data code length can be either 9, 6, 7, or 8 bits, Parity 
may be even or odd, and its generation and checking may be inhibited, 
The number of stop bits may be one or two, except when transmitting a 

. 3 bit code, one and one half are generated, 


(6) Loading of parallel data (from TRg-TR] inputs) into the Transmitter 
Holding Register should be done only when the Transmitter Holding 
Register Empty (THRE) is giving a high level output. Loading is 
effected by strobing the Transmitter Holding Register Load (THRL) 
to a LOW. Data is transferred to the Transmitter Register by 
sensing THRL returning to High and the Transmitter Register being 
empty. (TRE goes high). The new character, once assembled and 
complete with start, parity, and stop bit(s) is outputed automatically 
through the TRO (Transmitter Register Output). Characters of less 
than 8 bits are right justified, with TR] as the least significant bit 
and the excess bits disregarded. When no data is being transmitted, | 
the TRO output remains high. Transmission begins at the high-low 
transition of the Start bit. | 
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MOS -UART eG 2315 2127 
Serial data is received on the Receiver Input (RE). RI must be 


(7) 


(8) 


(9). 


(10) 


(11) 


(12) 


held high when data is not being received. <A start detect cir- 
cuitry locates the start bit (high-low) transition. lt then checks’ 
the center of the start bit. If the input is still Low, the sig- 
nal is considered valid and subsequent data bits are loaded into 
the Receiver Register. The receiver data is checked for Parity 
Error (PE) and Framing Error (FE), and the corresponding error 
flags are updated (a high level. indicates error) for each new 
character. For characters of less than 8 bits, the code is right 
justified with RRl as the least significant bit and the trunca- 
ted bits forced to a low level output voltage. The completed data 
is automatically transferred to the Receiver Holding Register (RHR) 
and the Data Received (DR) line is set to high, indicating that. 

the received data (RRg=-RR]) is available for sampling. After the 
data has been sampled, the Data Received Reset (DRR ) should be 


| strobed to low to reset the DR line. Lf DR is not reset before 


the next word is transferred to the RHR, Overrun Error (OE) occurs 

and the OF flag will be set (to high). The OE flag remains un- 
changed until another new character is transferred to the RHR. 

The RRg-RR} data outputs are tri-state outputs and can be disconnected 
from those of the RHR by applying a nigh level VOLEaEe to Receiver 
Register Disconnect (RRD). 


All status flags (PE, FG, OE, THRE, and DR) are tri-state outputs 
and can be disabled by setting the Status Flags Lisconnect oe 
high. ; 


Stvepina the Master Reset (mR) to high will clear the logic. It 
resets the Transmitter Register, the Receiver Holding Register, eae 
PEs OE, DRR and sets TRO, THRE, and TRE. : 
The Transmitter Register Clock (TRC) and the Receiver Register Cisek : 
(RRC) are the timing elements used to determine the length of bits | 

ransmitted and the center location of. bits received. These clocks ~ 
operate at 16 times the desired bit. shift rate. 
Three power supplies are used: 

Vpp = GND Vos= 4e75V+0.25V_ Voc * = -12V +0. 6V (5%), _ —_ = 

Electrical Characteristics: | 

Input Currents: 


Iqp = -1.6mA @ Vqy = 0.4V . Ly 


it 


40 WA @ Vin = 2.4V 
Output Drive: 
Io, = 1.6mA @ Voz = 0.4V 


re 

ie) 

pas i “ 
! 


= -100 HA @ Von = 3.75V__ 
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MOS) : —UART - Sg, aod 2029 
(12) Continued: 
Input Voltages are; 
VIH minimum | ; a : , Vss - 1.5V 
VIL Maximum | | | 0.8V @ Vss = 4.75V 
Output Voltages are: 
Vou minimum Bo | Vss- 1.0V @ Toy 
VoL maximum —_ | 0.4V @ Ion 


-100 pa 
La mA 


K 


tt 


a3) Switching Characteristics: 


— Clock pedoucngy DC to 320KHz max. 
Clock Pulse Width (TRC,RRC). minimum 1 ps 
CRL, THRL, DRR Pulse Width minimum 200 ns 

MR pulse width minimum - i 500 ns 
Coincidence Time, t. minimum "200 ns 
Hold Time, tholg minimum | 20 ns 

Set Time, t..4 minimum 7 O ns | 


Propagation Delay | 
SFD to Output, RRD’ to Output 


~ CaLH maximum — - | i‘ 7 800 ns 
tan, maximums”  .. * §00 ns 

AC input load maximum at 1 MHz - — 20 pf 

AC output load Sus at 1 MHz 20 pf 


(14) Interface with CTL and Standard TTL devices: 


| UART is directly denpatibie with totem pole type standard TTL devices 
without the use of external resistors. For an open collector TTL 

_ output driving an UART a an external ewe resistor should be 
used. 


-. None of the CTL devices can- ine used at the input of the UART, since 
. the CTL outputs need to be pulled down, and the internal pull-up of 
the UART input prevents the same. For UART driving CTL inputs or 
a mixture of TTL and CTL inputs, the rules of Section 5. 3.4 ebay 


"Unused UART inputs can be left Open. where a high is needed. 


Interfacing UART with stipe TTL or other snetter circuits 
should be consulted with the Circuits Section. 


PIN 


NUMBER 


“Y 


2 


5-12 


13 
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15 


16 


17 
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Vss Power Supply 
Voqg Power Supply 
Vpp Power Supply 


Receiver Register 
Disconnect 


Receiver Holding 
Register Data 


Parity Error 


Framing Error 


Overrun Error 


Status Flags 


Disconnect 


Receiver Register 


Clock 


ili 


BHU 
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PIN DEFINITIONS 


SYMBOL. 


VSs 
VGG 
Vpp 


RRD 


RR3 ~ 
RR} 


PE 


FE 


OE 


SFD 


RRG 


FUNCTION 


+5 volts supply 


-12 volts supply 
Ground 


A high level input voltage, Vy, applied to 
this line disconnects the RECEIVER HOLDING 
REGISTER outputs from the RRg-RR} data outputs. 7 . 


The parallel contents of the RECEIVER HOLDING 
REGISTER appear on these lines if a low-level 
input voltage, VIL, is applied to RRD. For 
character formats of fewer than eight bits 
received characters are right-justified with | 
RR} as the least significant bit and the trun- 
cated bits are forced to a low level output 
voltage, Voz. 


A high level output voltage, Voy, on this line 
indicates that the received parity does not > 
compare to that programmed by the EVEN PARITY 
ENABLE control line. This output is updated 
each time a character is transferred to the 
RECEIVER HOLDING REGISTER. PE lines from a 
number of arrays can be bussed together since 
an output disconnect capability is provided 

by Status Flag Disconnect line. 


A high-level output voltage, Vou, on this line 
indicates that the received character has no 
valid stop bit; ie., the bit following the 
parity bit (if programmed) is not a high level 
voltage. This output is updated each time a 
character is transferred to the Receiver Hold- 
ing Register, FE lines from a number of arrays 
can be bussed together since an output dis- 
connect capability is provided by the Status 
Flag Disconnect line. 


A high-level output voltage, Voy, on this Line 
indicates that the Data REceived Flag was not 
reset before the next character was transferred 
to the REceiver Holding Register. OE lines 
from a number of arrays can be bussed together 
since an output disconnect capability is pro- 
vided by.the Status Flag Disconnect line. 


A high-level input voltage, Vyy, applied to this 
pin disconnects the PE, FE, OE, DR and THRE 
allowing them to be buss connected. 


The receiver clock frequency is sixteen times. 
the desired receiver bit shift rate. 


PAGE 19 REV. A 


| ~ 


Oo 
On. 


PIN 


NUMBER | 


18 


19 
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PIN DEFINITIONS (cont) 


NAME_ SYMBOL 
Data Received DRR 
Reset 

Data Received DR 
Receiver Input RI 
Master Reset MR 
Transmitter - THRE 
Holding Register 

Empty 

Transmitter — THRL 
Holding Rees ghee 

Load 

Transmitter | TRE 
Register 

Empty 

Transmitter a TRO 
Register | 
Output 


stop bits. 


completed. 


including STOP bit(s). 


FUNCTION 


a ace ea 


A low-level input voltage; VIL; eppa tee to this 


“Line. resets the DR line. 


A high-level sienanwoleede: Vou; indicates that. 


an entire character has been received and trans- 
ferred to Ene RECEIVER HOPS REGISTER. | 


Serial input data Received on this line enters 


_ the RECEIVER REGISTER at a point determined by. 


the character length, parity, and the number of 
A high-level input voltage, VIH, 
must be present when pee is not being received. 


This line fac-etboned to a high-level input volt- 

age, Vyy, to clear the logic. It resets the | 

Transmitter Register, the Receiver Holding Regis- 
ter, FE, OE, PE, DRR and sets TRO, THRE, and TRE 

to a high- Vevel output Vorreee You: 


A high-level output Voltage, Voy, on this line 


indicates the TRANSMITTER HOLDING REGISTER has. 
transferred its contents to the TRANSMITTER 


REGISTER and may be loaded with a new character. 


A low-level input voltage, VIL, applied to this 


line enters a character into the TRANSMITTER 


HOLDING REGISTER. A transition from a low-level 
input voltage, Vy], to a high-level input voltage, 
Vin; transfers the character into the TRANSMITTER | 
REGISTER if it is not in the process of transmittin; 
a character. If a character is being transmitted, 
the transfer is delayed until its transmission is 
Upon completion, the new character is 
automatically transferred simultaneously with the 


initiation of the ecto transmission of the new 


character. 


A high-level output voltage, Voy, on this line 
indicates that the TRANSMITTER REGISTER has com- 
pleted serial transmission of a full character 

It remains at this level 
until the Start of transmission of the next charac- 
ter. | 


The contents of the TRANSMITTER REGISTER (START 
bit, DATA bits, PARITY bit, and STOP bits) are 
serially shifted out on this line. When no data 
is being transmitted, this line. will remain at a 
high-level output voltage, Voy. Start of trans- 
mission is defined as the transition of the START 


bit froma high-level output voltage, Voy, to a 


low-level output voltage, Voy. 
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PIN DEFINITIONS (CONT) 


PIN 3 
NUMBER, NAME SYMBOL FUNCTION 
26 - 33 ‘Transmitter TR,;- The character to be transmitted is loaded into the 
Register TRg TRANSMITTER HOLDING REGISTER on these lines with 
Data Inputs the THRL Strobe. If.a character of less than & 
bits has becn selected (by WLS, and WLS2), the 
character is right justified to the least signifi- 
cant bit, TR), and the excess bits are disregarded. 
A high-level input voltage, Vyy, will cause a high- 
level output voltage; Voy, to be transmitted. 
- 34 Control Register CRL A high-level input voltage, Vzy, on this line loads 
Load | | the CONTROL REGISTER with the control bits (WLS), 
. WLS>, EPE, Pl, SBS). This line may be strobed or 
hard wired to a high-level input voltage, Vy}. 
35 Parity PI A high-level input voltage, Vy}, on this line 
Inhibit inhibits the parity generation and verification 
circuits and will clamp the PE output to Vo,. 
If parity is inhibited the STOP bit(s) will 
immediately follow the last data bit on trans- 
mission. 
36 Stop Bit(s) SBS This line selects the number of STOP bits to be 
| Select | transmitted after the PARITY bit. A high-level 
input voltage, Vyzy, on this line selects two 
STOP bits, and a low-level input voltage, VIL, 
selects a single STOP bit. Selection of two 
STOP bits when programming a five bit word gener- 
ates 1.5 STOP bits. | 
37 - 38 Word Length WLS»- These two lines select the character length 
| Select | WLS) (exclusive of parity) as follows: : 
WLS 92 WLS] Word Length 
Vin VIL. 5 bits. 
VIL VIH 6 bits 
Vin VIL 7 bits 
Vin Vin 8 bits 
39 Even Parity . EPE This line determines whether even or odd PARITY 
Enable is to be generated by the transmitter and checked 
by the receiver. A high-level input voltage, 
Vin» selects even PARITY and a low-level input 
voltage, Vzzi, selects odd PARITY. 
— 40 Transmitter ; TRC The transmitter clock frequency is sixteen times 


Register Clock the desired transmitter shift rate. 
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TRg = TR] - | a WLS) , WLs2, SBS, Pl, -EPE 


7 \ 
we eee Se 
CRL STROBE _ ae 
tset . Chold 
thold 
a | 
{ 
‘DATA INPUT LOAD CYCLE > _ CONTROL REGISTER LOAD CYCLE. 
SFD | > a RRD 
\, VIL 
% 4. | “2 : 
*“PE,FE,OE,DR,THRE nN VOH 
| *RRg - RR} VoL : 
| | 2:4 A 
“OUTPUTS PE, FE, OR, DR, THRE ARE DIS- *RRg -. RR} ARE DISCONNECTED AT 
CONNECTED AT TRANSITION OF SFD FROM ‘TRANSITION OF RRD FROM Viz TO Vy 


Vyz TO Vay 


STATUS FLAG OUTPUT DELAYS : | DATA OUTPUT DELAYS 
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| MCPU 
303 MOS Integrated Circuits (continued) 
Element Type: 
Standand Assembly Nuaber: 
Manufacturer/Manufacturer’s Type 
Circuit Designation: | 
Description of Operatian: 
ALO <— 140} —— all 
Vss sEX) ——e Al4 
D4 <—»> [38] —— 13 
DS <«—» [g [371 — 12 
D6 +—» [05 | ae hTS 
D7? +—» [06 [35] —> a9 
D3 «—» [07 34] —» as 
D2 <—> os! 33] —> a7 
DL +—> [091 132] ——> 6 
po +> [jo] r31) ——> A5 
Vpn (LL 130] ——> a4 
RESET ——+» [12 | 129} —— > a3 
HOLD ——» Vpp 
INT ——» [14 | 127] ——~ A2 
$2 ——» [i5_ 26] ——> al 
INTE +— fig 25] ——> AO 
‘DBIN «— {7 | 24] ——» WAIT 
WR +<— [8] —— READY 
SYNC ~+— [j9| £221 ~——g1 
Vcc ——— HLDA 
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RESET 
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INTs 


READY 
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8 bit Microprocessor 


FUNCTIONAL DIAGRAM 


Borers creme DB azo0 naroware nuies | 
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2) The mceu isa saaaeds purposes fail inthe 8 bit cocul tat” - 
micnoprocessor. It is an reread: Silicon Gate MOS/LSI circuit 
fin ae 40 pin ore. 


4) The processor has a 16 bit Address Bus CAL5“A0) that gay be used 
ns 2: directly address up to 64K bytes of sesory. The memory say sists 
be any coabination of ROM*s and RAM®s. Data is transferred into > 
or out of the processor on a separate 8 bit bi-directionat data. 
 buse Six 8 bit general purpose registers are available to the. 

progr aaner and can be used singly or in pairs for both 8 and 16 
| bit operations. An 8&8 bit accuaulator is the Primary working 
 fegister for most of the arithmetic and togic operations. 


3) The processor also has built-in controt logic to handle generat 


purpose stack operations» pushdown stack for subroutine catis 
and returns, and vectored interrupt. 


4) The following describes the function of aff input/output pins 
of the MCPUs 


ALS°AD, A 16 bit Address Bus with tri-state outputs. [t can 
address up to 64K bytes of sesory or 256 input and 256 
output devices. AO is the LSS. 


D7-00 An 8 bit Bi-Directional Data Bus with tri-state outputs 
3 It. provides two way data and instruction comeaunication 
between the processor and ali external units. <Alsos at 
the first clock of each machine cycies the MCPU outputs 

a status word on this data bus. Dd is the LSB. 


Bio82 These two phaser high-level clock signats provide the 


basic tiring for ait internal operations in the 
processor. 


S¥ENC The SYNChronize output ‘evans indicates the start on 
7 each processor cycte and the presence of status 
information on the Data Buse 


| DSIN. A High on the Data Bus IN output indicates to external. 
| Circuits that the bi-directionat data bus is in the | 
input mode and incoging data may be gated onto the bus 

lines. | 


READY The READY input synchronizes the processor with 
external units. If after sending an address outs the 
MHCPU does not receive a READY inputs the processor _ 
wii enter a Wait state until READY goes back to High. 
Processing ase then resuge. 
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WAIT A High on the WAIT output indicates that the processor 
| has entered the Wait state and is prepared to accept a 
READY from the current external operation. 


wR A Low on the WRite output signats valid data on the 
Data Bus» to be written into aemory or 1/0 conponents. 


HOLD The HOLO input attows an external device to cause the 

| processor to enter the Hold state and retinquish | 
control over the Address and the Data Buses. Both 
buses willl enter their high impedance OFF state. 


HiDA The MCPU acknowledges that it is in the Hold state by 
giving a High on the Hold Acknowledge output. HULDA 
Signat appears after the rising edge of clock 31 while 
the Address and Data Suses will enter their OFF state 
after the rising edge of clock 82. 


INTE The INTerrupt Enable output signal shows the status of 
the interrupt enable fiip-flop» indicatng whether or 
not the processor will accept interrupts. | 


RESET A High on the RESET input wild initialize the processor 
by clearing the program counters the instruction 
registers the interrupt enable flip-flop» and the hold 
acknowledge flip-flop. It should be active for at 
feast 3 clock periods. The general registers are not 
cleared. | ; 


3) Tabke 1 fis a summary of the processor instruction set. for | 
details concerning prograamings refer to the Intet 8030 
User*’s Maunal. | _ - 
6) Electrical Characteristics 


Input Threshold Voltages | ‘ 


¥Vi€ asaxinaur ae 0.8V 
Vih miniaue, clock inputs 91082 920V 
ait other inputs 303 


Output Voltages | | 
Vot saxisue 0-454 2 Tol = 1.9 MA 
Voh sininaue 35074 #+@ Toh = -150 uA 
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tM 


“Input eating 
| lit Data Bus 07*00» 
lih | 


~ Taput Leakege a 
Ctock inputs S1> 82 


ati other inputs 


‘Address and Data bus outputs: 


fin the OF F state 
Output Drive _ 
Tot 
Toh 
- Suppty Current. | 
—  . [dd waxieus 
Icc gaxiaua 
Ibb maxiaua 
Supply Voltages - 
dd a 
Vee 


¥bb 
V8s 


7) Switching Character istics 


Clock Period 


Clock Rise and Fatt Times max. trot f 
Clock 91 Pulse Widths ain. 
— Chock 82 Pulse Width» sin. 


Set-up Tines ainiaua 


Data to 81 during DOBIN 
Data to #2 during DBIN 


READY to #2 
INT to #2 
— HOLD to #2 


- Hotd Tinae>s winteun: 


#2 to control signals INTs 


HOLD» READY 


G2 to Data during OSIN 
DBIN to Address during HLDA 


So PU 


Input sode 
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max 
min 
max 

ain 


#10 
“10 
#10 
“19 


uA 
uA 
uA 
uA 
#10 


uA max 


Na 
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“2 @A 20 <=vil <=0.8y 
10 uA 2 0.8V<2Vih<=Vec 


2 O<=Viczydd 
2 O<=Vi<zVec | 


2 Viz0.45V 


“100 uA nin 2 VieVec 


“1.9 A 2 Vot 
“150 uA 2 Voh >=3.7¥ 


70 mA 2 Vdd 


80 mA 2 Yee 
1 mA 2 Vbb 


i2Vv &% 52% 
SV¥ 4 52% 
“5VY 2.52% 
Ground 


tcy 

50 ns 

t#i 60 ns 
t#2 220 ns 

tdsi 30 as 
tds2 150 ns 
ers 120 ns 
tis 120 ns 
ths 140 ns. 

th 5 ns 

tdh 50 ns 
tah “20 ns 


<=0.45Y 


12v 
SV 
-5y 


| 0048 usec to 2.0 usec. 


PASEO sean ALI SATURATED DTI AAAI ETI IRIE gL EDR TERT ASTI ITE ST ISI EOCENE TR ETSI I RETR INTE EE IPCI POS ae TEC LEE DELAY EEA TEP NE LALA I ELLE LOLOL ADO EDIE ELMS ALL LE IE ETP LLL ED ELIE DE ADEE ETE ESE EDLY OSR CDI LESLIE WELLE ELE ED ICO EE CEILI PI BOA 
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Pnopagatton Delay Times maxiaun 
G2 to Address Outputs» max. tda 200 ns 
#2 to Data: outputs tdd 220 ns 
Clock #1 or @2 to control | 
outputs SYNC» WRe WAIT» HLDA tde 120 ns 
H2 to Data bus enter Input 


pode tdi 140 ns 
82 to INTE tie 209 ns 
82 to DBIN tdf 140 ns 


82 to Address or Data bus | | 
enter OFF state during HOLD tfd 120 ns 


Gi Clow) to SYNCs DBIN tdWi 160 vs 
HLDA to Fioat | thf = td3e¢tre2-50 ns 
WR to Float. _ 3  twf = td3etrG2-10 ns 


Miniaus Tine Requirement for 


Bi- to F2- tdi 5 ons 
B2- to Fit | td2 70 ns 
Gi+ to F2+¢ td3 80 ns | | | 
Address stable prior to WR taw = Ptey-td3-tr#2=140 ns 
Output Data stable prior to WR tdw = tcy=td3*tr#2-170 ns 
Output Data stable from WR twd = twf if HLDA 

= td3e¢trd2¢10 ns if not 
Address stable from WR twa = twud 


8) Interface Rules 


Inputs are not directly TTt compatible. For the clock inputs 
Gi and 82> the minisus Vih is 9V¥V. Use of the 8224 clock circuit 
woueéd provide this drive without external interface circuitry. 
Otherwise an open collector TTL device (such as IHDN) with a. 
iKsa2 pull-up to #12¥ can be used. For ail other inputss the | 
required mininum Vih is 3.3¥. The 8228 System Controtifer (SCTL) 
has the necessary drive capability on its data bus outputs to 


the MCPU. For other situations where TTL must drive an MCPU 


input a resistor of value <=1Kn must be used as a pudl-up to Vcc 
on that pin. Refer to Section 5 for fan-in/ fan-out 
considerations involving pulieup resistors. — 


The putputs of the MCPU are directiy TTL coapatibite but with 
an output drive of only one TTL unit load per output. | 


‘Interfacing the MCPU with any other logic faaily must be 
handled through the Circuits Section. 
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Instruction Codet! Clock(2} 


Maemonic Description | Dy Dg Os 04 Dz De 0, Dp Cyctes 
t ‘ : . : sr neeereeneremeeeeemes 
MOV.1,2 Move register to register 0 1 0 008 § § § 
MOVM,1 Move register to memory O@ Fr 1 £ 0 S$ §S § «7 
MOVr,.M = Move memory to register 01 0 001 4 Q . 7 
WLT Halt or 1 1 O60 1 1-0 7 
MVic = = Mave immediate register 00 0 0°01 10. =. 7 
— MVEM Mave immediate memory 0 0 4 + © 1 4 «0 10 | 
INR ¢ fnceement register 00 OF DOD oO QO § 
OCRr Oecrement register ®o 0 BOF Of § 
INR M increment memory 0 0 1 1 0 7 0 0 10 
OCRM Decrement memory oo 1 107 0 1 . 10 
ADO r ' Add register to A 1 Oo 0 0 0 §$ §.§ 4 
ADCr - = Add register to. A with carry '; 0 0 0 4 8 § § 4 
$U6 r Subtractregister fromA = 1 0 0 71 056 $ § 4 
S8Br == Subtract register from A 160 0 tf t §$ § § 4 
| with borrow | | | . an " 
ANA ¢ And register with A ~t O f 0 0 $ §$ §. 4 
XRAr  —_ Exclusive Or register with A 10 ft 0 1 85 § § 4 
ORAr Or register with A ) 1 0 43 1 0 8 S$ § 4 
CMP ¢ Compare register with A 1 0 f 41 71 § § § 4 
AodoM Add memory to A 1 0 0°00 1 —t 0 7 
AOC M Add memory to A with carry 1 © .0 0 74 4 =F #@Q 7 
sue ™ Subtract memory fram A 't @ O + O f 1 9 7 
$88 M Subtract memory from A 1 0 0 1 8  £ 9 7 
with borrow a ce | 
- ANAM And memory with A 10 1 0 0 11 90 7 
XRAM Exciusive Or memory with A 10 4 0 1 4 4-0 q 
ORAM  Ormemory withA 1o 1% 18 0 4 4 Q 7 
CMP M Compare memory vath A 1 @ 1 F §£ FY 1 = Q 7 
Adl Add immediate to A 71 1 O8O 0 0.1 4 @ 7 
ACi Add immediate to A with 1’ 1 OO O Ff 14:1 «@Q 7 
Carry = | 
Sut Subtract immediate from A 1 1 0 F 0 4 4 Q ? 
$8! Subtract immediate from A 1 + O 14 4 2 1 = Q 7. 
_ with borrow ; _ 
ANI And immediate with A - tt £ F DO OQ 1 9 7 
XR Exclusive Orimmediatewith 1 1 #1 #0 $ # 4 Q 7 
A 
ORI Or immediate with A 1 1 4 F$ O 4 F Q ? 
cr Compare immediate with A 1 1 PF t Ft t QO 7 
RLC Rotate A left 0 000048 it 4 a | 
RRC Rotate A right 0 0 0 0 F114 1 4 6 
RAL Rotate A left through carry 00071 O 1 1 41 4 
RAR Rotate A right through 00 0 1 41 4 «4°41 4 
carry . | 
suP dump unconditional yt O08 0 0 O01 1 10 
ec Jump on carry 1 ft 0 41 4 0 1 Q 10. 
(NC Jump on no carry Fo t 80 4 690 1 «0 10 
sz _ dump on zero rer @ 0 | 0 10. 10 
NZ Jump on no zero 1 41 09 0 0 0 1 @ 10 
PS Jump on positive Tor t § O@ O 1 9 10 
Pe Jump on minus ' Fy F tt § oO 4 Q 10 
ME Jump on parity even 1’ 1 t¢ 0 4 @42 1 =@Q 10 
#0 Jump on parity odd 1 1 4 0 0 O 1 0 10 
CALL =—ss Call unconditional 1T + O GO 1 14 0:1 7 
cc — Call on carry . tt 0% 4 4 «0 0 11/17 
‘CNC Call on no carry 1 t+ QO 41°60 1 0 90 11/17 
C2 Callon zero 1’ t+ @ 0 41 171 O Q WW/17 
- CN2 Calf on no zero 1 1 0 86 0 4 O 0 11/17 
cP Call on positive 1 1 F F£ 20 F Qa Q 19/17 
cM Call on minus 1 7 4 4 «4 O Q 11/17 
. CPE Call on parity even 1’ 1 t+ O0@ 4 4 QO Q 10/17 
CPO Call on parity odd 1 t+ §' 0 QO 1 0 0 VW/17 
RET — “Return. 7 tT 3 O@ QO + 0 QO 1 10 
RC Return on carry ' 1 0 3 1 90 9 @ §/11 
Yt Y @ 1.0 0 0 Q 


BNC Return on no carry 


eee ee 


TABLE 1 - SUMMARY OF PROCESSOR FUNCTIONS 
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Instruction Code[t! Clock (2) 
Mnemonic Description By Og Ds Og 03 D2 D1; Do Cycles 
eaten aterm career ence reciente ne mn ee 

RZ ; Return on zero 1 1 0 0 71 0 00 5/11 

RNZ Return on no zero 1’ 1 O 90 09 0 C QO 5/11 

RP Return on positive 1 4 ' 41 0 0 90 0 5/11 

RM Returnon minus. trod 41 0 0 #Q 5/11 

RPE Return on parity even ' 1 FY O09 FY 0 0 O §/11 

RPO Return an parity odd 7 1 § 9 80 GO O 0 5/11 

RST Restart ' 1 A AAD 1 Y iB 

IN Input '? @ F 1 0 1 1 10 

OUT Output 1’ t 9 1 0 0 Ff 4 10 

Lxi8 Load immediate register 00 00060 00 1 10 
Pair B &C 

LxI0 Load immediate register 00 0 41 00 0 1 10 
PairO&E 

LXIH Load immediate register. oo 1000 0 3 10 
Pair H&L 

LXi'SP Load immediate stack pointer 0 08 1 #1 0 0 8 10 

PUSH 8 Push register Pair 8B & C on ' 1 0 0 0 14 0 1 W 
stack . 

PUSH D Push register Pair O & E on t' 1 0 41 0 71 0 1 3 
stack 

PUSH H Push register Pair H & Lon 11 FY 80 0 t O 4 11 
stack 

PUSH PSW Push A and Fiags 1 1 © 7 0 3 O 4 1 
on stack 

POP B Pop register pair 8 & C off ' 1 09 0 0 0 0 3 10 
stack 

POP D Pop register pair 0 & E off 1 1 08 F 0 0 O 1 10 
stack 

POP H Pop register pair H & L off 1a § 0 80 O O 1 10 
stack 

POP PSW = Pop A and Fags 1 ' 1 4 @ 0 0 4 10 
off stack aad 

STA Store A divect 0 0 1 0 0 1 =O 13 

LOA Load A direct 00 ft 1 1 0-1 9 13 

XCHG ExchangeDO&E, H&L 1 4 1 0 f 1 4 
Registers ; 

XTHL Exchange top of stack, H & L 18 

SPHL H & L to stack pointer 5 

PCHL H&L to program counter § 

DADB AddB&CtOHAL 10 

QA0 0 Add D&EMH&L 10 

DADH AddH&LtoH&L 10 

DADSP = Add stack pointer to H & L 10 


STAX B Store A indirect 
STAX 0 ‘Store A indirect 
LOAX B Load A indirect 
LDAXO Load A indirect 


INX B Increment B & C registers 
INX DO Increment D & E registers 
INXH Increment H & L registers 
INX SP Increment stack pointer 


DCX B. Decrement B & C 
OCxXOD Decrement 0 & E 
DCX H Decrement H&L 
OCX SP Decrement stack pointer 


e-—-OT EO 020 8 2 027 Ge coe oaeagaoaeoooco00o 0 a = = 
oF HO et temo oe OO ~ OOOO 0 OO ww ww OO a ~~ = 
ow~~"O OO" ~~ 9O- O08" OF" 0O—"0—"0~"0—-0~7 0300-0 
eoooeo27"enmQoaaqooenoerecncnecegeoneacno00 
Qe rw nwuwn awn aw trnan nwa wr wr OOOoOsDoO= 


PEMD GF PH PAH nnn ssw ws: 


CMA Complement A 
STC Set carry 

CMC Complement carry 
DAA Decimal adjust A 
SHLD Store 4 & L direct 
LHLO Load H & L direct 
| Enable Interrupts 
ay Disable interrupt 
NOP No-operation 


Oe oQecevrese coeon 0cecoceneccoeoecocooo eo = =~ a 


NOTES: 1. DDD or SSS — 000 B —- 901 C — 010 D — 011 E — 100 H — 101 L — 110 Memory — 111 A. 
2. TWO possible cycle times, (5/11) indicate instruction cycles dependent on condition flags. 
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eco BER ee cee GR eae ae eee ase a es 
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3235 “0S Integrated Circuits Ccontinued) | 
Element Type: | MPPY 
Standard Asseably Nuaber: | 2219 453% 
Maunfacturer/Manufacturer’s Type: | Intets86255 


Circustit Designation? Programa able 


| Peripheral Interface 
Description of Operation: 


—PA3 40} PA4 

PA2 39] PAS 

PAL 38}  PA6 

PAO B7] PAT 

 =Rp—— B6] «—— WR 

¢s-—> 35] «——— RESET 

GND 64]. DO 
Al——> B3] Dl 
AO ———> B2} D2 

PC7 Bi] D3 

PC6 B0] D4 

PCS 29} D5 

PCA ps} D6 

PCO 27) 7 

PCL RE} Vig 

PC2 25} PB7 

PC3_ D4] PB6 

PBO 23) PBS 

PBL b2| PBA 

‘PB2 Bil] PB3 


PIN LOCATION DIAGRAM 7 FUNCTIONAL DIAGRAM | 
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> The MPPL fis a gener at purpose sMaakauesble 17/0 device designed. 
for use with the MCPU microprocessor. It is a Silicon-Gate 


N-Cianned «0S integrated circuit in a 490 pin ceragic DEES Its 
_ Inut/output pins ares 


 prepp Bi-Direct ional Data Bus peyaewe side) 
PAT°PAO Port A I/0 Pins 


P87"PB0 Port 8 1/0 Pins 
'“PGZ-PCO Port C 1/70 Pins 


ES Chip Select input 
RO = Read control input 
RR Write control input 


— AAPAOD . Port Address Select inputs 


2) The MPPI Prograamabie Peripher at Interface functions as a 
system software controlied 1/0 component between the MCPY 
dat@ bus and the peripherat equipment. A Read/Write Control 

 Logtc Block manages all of the internal and externat transfer 
of both data and control or status words. It accepts address 
signals and I/0 commands from the MCPUs and in turns issues 

- Commands to both the Group A and Group B Control Blocks. 


. 3) The Chip Select (CS) controt line enables the. communication 
| betyeen the MPPI and the central system. The Read cD) line 
enables the MPPI to send data or status inforaation to the 
MCPU on the Bi-Directionat Data Bus D7-DO. The Write CWR) Line 
enables the CPU to write data or controt words into the MPPI. 
Ait 3 control signals are active Low. The Al and AO tines 
select one of the three 1/0 ports or the Control Word Register. 


The combination of these control inputs define the functioning 
of the MPPIs as tisted in Tabte 1. 


“AO Ro WR tS INPUT OPERATION CREAD) 


PORT A ==> DATA BUS 
PORT 8 ==> DATA BUS 
PORT C ==> DATA BUS 


DATA BUS ==> PORT A 
DATA BUS ==> PORT 8 
DATA BUS ==> PORT C 
DATA BUS ==> CONTROL 


| OLSABLE FUNCTION = = 


DATA BUS ==> 3S STATE 
ILLEGAL CONDITION 


TABLE 1 8225 BASIC OPERATION 
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4) A High on the RESET input ciears att internal registers 
including the Control Registers and the mask flip~fidops ee 
Ali ports (AsB8-/and C) are set to the input mode. | 


39 The 24 [70 pins are divided into 2 Groups» A and 8» each with 

4ts own controt block. Controi Block A governs Port A CPA7-PA0) 
and Port C Upper (PC7-“PC4&) while Control Block 8 governs Port C 
Lower CPC3-PCO) and Pert 8 C(CPB7"PB80). Sy prograasing Control 
Words into the Control Blocks» the PPI can be used in 3 modes of 
1/0 operations in addition to the bit set/reset operation. . 
The format of the corresponding control words are shown in 
Pegures 1 and 2. 


CONTROL WORD 


mlefatejale lala! 
ae | 


GROUP 8 


aN all 
t= 


Os ; OurPUT 


CONTROL WORD © 


-PORTB 
1 = INPUT 
0 = OUTPUT 


MODE SELECTION 
0 = MODE 0 
+= MODE 1 


BIT SET/RESET 
1= SET 
| O= RESET 


GROUP A | BIT SELECT 
| PORT C{UPPER) 
1 = INPUT 
0 = QUTPUT 


PORTA 
1= INPUT 
0= OUTPUT 


BIT SET/RESET FLAG 
O=- ACTIVE . 


MODE SEE erION 
00 = MODE 


07 = MODE 1 
1X = MODE 2 


Figure 2: BIT Set/Reset Format 


Figure 1: Mode Definition Format 
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- Sei Bit SetsReset Oper ation | 
| Any of the B bits of Port C can be set or reset by a singte 
write instruction. 


5.2 Mo de 0 Operation (8asic Input/Output) 

The 24 I/0 pins are organized into two 8 bit ports and two 4 bit 
ports» any of which can be chose’as inputs or outputs. Outputs 
are datcheds inputs are not. 16 different combinations are. 
possible in this mode. No handshaking is provided or required. 


5.3 Mode 1 Oper ation CStrobed Input/Output) 


The 170. pins are organized into two groups» each consisting of 
an 8 bit data port and a & bit control/data port. The 8 bit 
ports can be either inputs or outputs» both latched. The & bit 
ports are for handshaking. The input handshaking signaids 
inctude: | 


| ‘3768 (Strobe) “= An active Low Signat to load data into the 
| input latch. 

 18F CInput Buffer Full) -- A High on this acknowledges the 
receiving of data into the input latch. It is set by 
the failing edge of the STB input and is reset by the 
rising edge of the RO input. 

INTR CInterrupt Request) == A High on this tnput allows an 
input device to interrupt and request service from 
the CPU. It is set by the rising edge of ST8 ff both 

IBF and mee are High. It is reset by the failing 
edge of 


The out put handshaking signals inctude: 


oer (Output Buffer Fudi) -- An active Low output stint: to 
indicate that the CPU has written data onto the | 
specified port. It is set by the rising edge of wR 
and reset by the falling edge of ACK. 

0K (Acknowledge) -- An Low on this input inforas the CPU 
that data has been received by the output equipment. | 

‘INTR ©* A High on this output can be used to interrupt the 
CPU when an output device has accepted data trans 
mitted by the CPU. INTR is set by the rising edge 
of ACK when both OBF and INTE are High. It is reset 
by the aepeene edge of WR. | 
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de4 Mode 2 Operation (Strobed B8i-Directionat Bus 170) 


Port A {s used as an 8 bit bi-directional bus ports with 5 bits 


from port C serving as handshaking signale Lines. 8oth inputs 
and outputs ere latched. The handshaking signals include: 


INTR -- A High on this output allows interruption of the CPU 

for both input and output operations. 
OBF --- The Gor Output wiit go Low to indicate that the CPU 

has written data onto Port A. 

AGR --- A Low on this input enables the eeicetete outou 
buffers of Port A to send out datae A High on AC 
will switch tne port A outputs to their high 

— fiapedance OFF state. — | 

STB --- An active Low input to load dete into the input Latch. 

[6F --- A High on this output witt indicate that data nas been 

7 loaded into the input latch. 


6) Electricat Characteristics 


Taput Threshoid Voltages 


Vil aaxinua | 0.8¥ 
Wth sintaua | 2.0V 
Output Vottages , : "4 | ~. 
Vol saxiaua 0.447 a tTol = 1.6 wA 
Voh einiaue = 204 68 Toh = -100 uA 
Input Loadings | | | 
Tet 3 7 i5 wA 2 Vit = 0.4Y 
lih 76 uA 2 Vth = 20 4¥ 
Output Drive | | | 
4 Tot | A 1.6 mA 2 Vot <=0.4¥ 
Ioh “100 uA 2 Yoh >=2.4Y 
Darlington Orive Current Cavailable 
on any 6 pins froa Ports B or C) 
Ioh | 2 mA 2 Voh = 1.5¥ 
Supply Current Icc 50 mA 2 Vee = &.75N 


supply Voitage Vcc 5V 4 5% 


ge. 
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7) Sui tehing Char actteristics 


ise Width. | | = 
mine = es tup £30 ns 
| Tx ain. tak | 500 ns 
STD Onin. © | tst 350 ns 
R60 ning | trp  —s-« &30. As 
Seteup Vines niniaue | - | 
Data Bus 07°00 to WR t dw 30 ns 
Address A1L-A0 to WR tau 150 ns 
Chip Setect C5_to WR teu «150 ns 
07°00 to Read RD tir 200 ns 
— ALOAO to RD ‘ tar 200 ns 
Sto RD _.—s ter 200 ns — 
Per ipher al to Strobe STB tps | 200 ns 
Hotd Tiser ainiaun a 
07-09 to WR twd £00 ns 
AL“A0 to WR twa 200 ns 
CS to WR . > twe 160 ns 
D7-00 to RD : thr 100 ns 
Ai~A0 to RD , tra 200 ns 
CS to RD tre 150 ns. 
Peripheral to ST8 | tph 150 ns. 
Propagation Detay» naxiaun : | 7 
WR to Outputs twb 500 ns 
RO=9 to System Bus 07°00 trd 500 ns _ 
RD=1 to 07-090 tod 500 ns 
en to Outputs | tad 500 ns 
ACK21 to Outputs tkd : 300 ns 
WR21 to OBF=0 two 300 ns 
ACK=0 to 06F=1 tao 500 ns 
STB=0 to IS8F=1 tsi 600 ns 


= to I18F=0 tri 300 ns 


8) Interface Rules 


ate input/output ithe are futty TTL Peeneviates. Input. 
loadings differ stlightiy from nominal TTL walues. Qutput . 
drive capability is significantly fess» eougnty i TTL unit load 
| per QUEUE. 
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The 1/0 Port Outputs are capable of sourcing enough High level 
curment (2 mA 2 1.5Y typically) to directly drive Darlington | 
type drivers and high-voltage displays that requires such source 
current. A maxiaum of 8 output buffers can be choosed randomly 
from among Port A» B and C outputs at a time. | 


Interfacing to aia MPPI input/output pins follow rules as 
defined for standard TTL circuits» except for the different 
input and output loadings. Refer to Section 5 for details. 


Unused inputs wild appear as Lows but are extremely susceptible 
to noise and have tong decay time ( in the order of seconds) 
when switching froa High to Open. An unused input aust» 
therefore», be terrminated to ground through a 1XQ.reststor whee 
a Law ts desired» and to Vce mnreug” a lkKQqresistor where a High 
is needed. | 
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Eiepsnt Type: 

Standard Asseably Nunrber: 
Manufacturer /Manufacturer’s Type: 
Circuit Oesignation: 

Description of Op er at ion: 
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FF OL 


1448 9165 
FSC/ 3341 
64x4 FIFO Memory 


1) The FFOL is a 64 word x 4 bit First- In-First-Out Serial Memory» 
with completely independent input and output clocks designed for 
both synchronous and asynchronous buffer applications. The 
device is a Silicon-Gate P-Channel MOS circuit in a 16 pin OIP. 


~The input/output pins are: 


03-00 Memory data inputs 
a aa Memory data outputs 


SI Shift In signal tnput 
$0 Shift Out signal input 
TR. input Ready output 

OR Output Ready output 


Master Reset input 


‘PIN LOCATION DIAGRAM 


FUNCTIONAL DIAGRAM 
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— 2) Data input is effected when both {Input Ready {IR) and Shift In 

. (SI) are High. The 4 bit word presented at the 03-00 data input 
dines wii be read into the FFO1 Input Stage which is actually 
the first of the 64 4-bit internal registers. IR wilt go Low 

to teaperorily prevent external changes on the data lines to 

- affect the information already read ine When SI is returned to 
Lows the data in this first register propagates to the second 

provided that register is enpty. Once data is transferred out of. 
the first registers» IR wilt go High indicating the chip is ready 
to accept new data. If the memory is full» data in the Input 
Stage wiil not be transferreds and hence IR will remain Low. 
The sequence in which IR and SI go High or Low do not matter as 
long as the ainiaun High and Low Overtap Time requirements are 
satisfied. 


3) Once data is enterec into the Sacend registers an internal clock 
wd automaticatly cause it to. ripple through the internal 
registers toward the Gutput Stage provided there are empty reg- 
asters ahead. Thus ald input data will eventually Line up at 
the output end in a Firstein-First-Out order. tpt defines the 
tine required for a data to bubble froa the [nput Stage alt the 
- way to the Out put Stage ina previously empty device. 


4) Vatid data at the output lines (3°00 is indicated oy a High on 
the Output Ready €OR) fine. Transfer of subsequent data to the 
Output Stage is effected when both the OR Line from the device 
and the Shift Out (S50) line to the device are High. fhis causes 

OR to go Lows but the output data is maintained until both OR 
and SO are Low. Then the contents of the adjacent (4 bit) 
register» provided it is fuld» will be transferred to the Output 
Stage. OR will go High indicating that new data is availabie 
for external saspling. If the senory has been emptieds OR will 
resain Lowe Note thats in such a casesthe last data will remain 
at the Gutput Stage until it is being forced out by new incoming) 
datas even though it is presently invalid as indicated by Oh 
sitting at Low. Once agains the timing of the SO and OR signais 
wilt not matter as tong as the sinigaum High and Low Overlap. 
Times. are guar anteed. 


§) A eu on the Master Reset (MR) wild asynchr onous ty reset aii 
contrat registers and put IR to High and OR to Lowe I[t does not 
reset the data registers and hence the tast output wild rerain 
at the Q3-@0 fines. Sut once agains this is. indicated as 
Gnvatid data by OR sitting at Lowe 
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If MR returns to High at the point where SI is held High» then | 
date on 03°00 will be instantly written into the first @ocation _ 
of the memory and IR will go Low. I[f AR returns to High at the 
point where SO is heid way the first data that comes in 

through the Input Stage will falt through to the Output Stage>» 
OR will go High for one internal clock cycle and then back to 
Lowe But output data will remain locked in while subsequent ; 
datia line up behind the Output Stage. It wilt be forced out of 
memory oniy when SO is brought back fo Low. 


6) When the output data changes a3 a result of a pulse on 50s OR 
always goes Low before there is any change in the output datas — 
and atways stays Low until after the new data has appeared on 
the outputs. So anytiae OR is High» there ts goods stable data 
on the outputs. IR and OR may aiso be used as status signats | 
indicating that the FFOL is comptetedy full CIR stays Low for at 
deast tpt)? or completely empty (OR stays Low for at Least tpt). . 


7) Electricad Characteristics 
Input Threshold Vottages | 
Wil gmaxisua 9.8¥ 
Vih einiaua ¥Vss 7 LV. 


Input Pull-up Inittation Yotltage. 
ald inputs except MR | 


Voup maxieun 2e4V 2 VSS = &e7S¥Y 

| Output Voltages | 
Vol maxiaua : O.4¥ 2 Tol = 1.6 MA 
Voh mininua | | WSs © 1.9V 


2 Toh = 0.3 mA | 
Input Loading 3 3 
rit | 7 ~1.0 wa 2 Vol 


—Tth | “500 uA 2 Yoh = 2.4¥ 
Output Orive | | 
Tot 7 1-6 mA 2 Volt < 0.49 
> 


loh =0.3 mA 2 Voh Vss~71.0V 


supply Voltages | 7 
Yss ra 7 : 5V 2 102% 
V3o “12V # 102 
Vdd Ground 


~| 


| 
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8) Switching Char acter istics 


Input. Ready High lieas maxe  § tirt+ 550 ns. 
Input Ready Low Times max. ticr- 550 ns 
Contret Overlap High Times min. tove 100 ns 
Control Overtap Low Tiwer mine tov- 100 ns 


Data Input Stable Tines sin. tdsi 650 ns 
Data Input Detay Tine> max. | tdd 25 ns 

Qutput Ready High Times max. tor+ 500 ns 
Output Ready Low Times max. ter- 850 ns. 
Data Throughput Time» max. tpt 32 us 
Data Hold Timer mine t dh 75 ns 


Naster Reset Pulse bhKidth» sin. terw 400 ns 
 Oata Output Available Tise> maine tda 5 ns 


9) Inter face Rules 


A speciat pull -up eircuis is provided on ail inputs except MR. 
The internat pull-up resistor is effectively connected onty when 
the voltage present at the input goes above the Input Pudt-up 
Initiation Voitage Vpup. This guarantees the miniaua Vih of 
Vss-i¥ with a nominal TTt High at the input. When going Lows 
the external driver must ovwercowe a current barrier Ibar. Once 
this is achieved» the iuput current droos to about zero and 
the internat putt-up resistor is disconnected so it provides no 
- Steady-state toading problem to the driver. 


Inter facing to ait inputs but MR follows the rules defined for 
interfacing TIL inputs as described under Section 5. Note that 
in order to guarantee operation up to Vss = 5.25¥» the High. 

Revel voltage provided by the driver must be > 3. Ov C¥bar). 

AS for WR» the driver aust always provide a Vth of > Vss~1¥. 


Inter facing to ait. outputs folt ow the euies defined for standard 
TTL outputss bearing in mind that the output drive capability of 
the FFOL outputs are tess than the noainal TTL values. | 


‘Unused inputs are stable in the High states. At Lows each faust 
gust be terminated by a 1 KN resistor to ground. 
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3.3 0S Integrated Circuits (Continued) 


Element Type: 7 RAM2Z : 

Standard Assembly Nuaber: 4 _ 2623 5945 
 Manufacturec /Manufacturer’s Type: a Mostek /MK4096P 

Circuit Designation: = & Bit Dynamic 


Menor y 


Description of Operation: 


— A3/9 | 


4¢— A5/11 


| Vec (+5V) 


PIN LOCATION DIAGRAM FUNCTIONAL DIAGRAM 
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42) The RAM2 is a 4096x 1 bit N channel mOs dynamic Pendow access 
 eenory: packaged fn a 16 pin DIP. 


2) The information is retained as a charge on the: wanaedtance of 
an internat node. Secause of tLeakages gach cell aust there fore 
be refreshed periodically. 


3) Four modes of operation are def ined for the memory array: read. 
oniys write oniy> read-aodify -writes and refresh onty. 7 


4) The 12 address bits required to ieeede 1 of the 4096 celh 
locations are multiplexed onto the 6 addrress pins. The Row 
Address Strobe CEX tatches the 6 row address bits (A0"A5) into 
the on chip row address tatch. The Column Address Strobe CEY 
latches the 6 coluan address bits CA6“AL1L) into the cotuan 
address tatch ptus the Chip Setect ¢C5) into the chip. 


5) Data input is strobed into an on chip register by a Soaepnacion 
of WE and CEY. The fast of these signals making its negative 
transition is the strobe for the data in ‘register. 


6) At the Beginning of each memory cycleé@s the state of the data out 
latch depands on the previous memory cycie. Ak access time the 
tri-state output wittl assume the proper state for the type of 
cycle performed. There is no data inversion. When unselected 
CCS high)» the tri-state output latch widt resain in its open- 
circuit condition regardtess of We. | , 7 


7) The RAM2 requires periodic refreshing of the memory celts: This 
is accoaplished by performing a memory cycle at each of the 64 | 
row addresses every 2e1.ms or hess. Any one of the reads writes 
or read-nodify-write cycles will refresh the selected rower 
regardiess of the state of CS. But with the exception of read 
onty cyaless the chip should be unselected during refresh to 
prevent writing data into the memory. 


8) Electricat Characteristics 
Input Voltages | a 
Vil max. = 0.5 Vih mine for CEX>CEYeWE = 3.0V | 
| for alt other inputs =2.4V 


Output Voltages | a : a 
Vot maxe = 0.4¥ Voh mine = 2.4V 


Input Loading 
Tile Yih max. = 10 uA 
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fol = 2 mA 2 Volt = 0.4V loh = “5 mA a Voh = 264V. 
| lo Seanegs (chip cae evhe gh: = 10 uA 
Sup pty Voltages | 

Vdd #12V #£ 102% 

Vbb “SV & 10% 

¥ss Ground — 

¥cc +5V & 10% 

9) Switching Char acteristics 
Read or Write Cycte Time | tRC 500 ns mine 
Access Time From ctx Going Low tRAC 290 ns Maxe 
Access Yime Fron CEY Going Low tCAC 165 nS maxe 
Output Buffer turn-off Det ay tOFF 80 nS mMmaxe 
Pulse Widths ee ew: 

Read Cossand tRPW. 165 ns mine 

Write Command | twP 165 nS Mine 

Column Address Strobe tCPW. 165 ns mine 

Set-up Times _ - » 7 

Read or Write Command ¢tRCSe»ecWCS OO ns. 

Address. | tAS Qns 

Datacin tOS Ons 

7 Hot d Times | | 
. Read Command tRCH Ons. 

Hrite Command tWCH 130 ns min. 
Address tAH 685 ns mine — 
 DPatarin tOH 130 ns mine — 

Row Address Strobe Prechar ge tRP 125 ns wine 
Row to Column Strobe Lead Time. tRCL 125 ns mine 
Cotuan to. Row Strobe Lead Time tCRL “50 ns mine 

#50 nS maxe 

Write to Cot umn Lead tCWL 165 ns mine 

Modify Time tMOD 0 NS MiNe 

19 us maxe 


Out put Orive 


“Refresh Tine tRFSH 2.1 ms maxe 


10> Inter face Rules 


AUG inputs and output of the RAM2 are fuitly TTh coapatible.. 
The outputs howevers 1s: limited in its tow level current. 
sinking capability (1 TIl toad). Inter facing the RAM2 with 
other togic families should be handted in conjunction with 
the Circuits Section. 
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3.4 INTERFACE CIRCUITS ; 
To Sete tetatei as oe tometer ome ew LDPN 

Element Type | LDPN 

Standard Assembly Number: SA 2207 8299 

Manufacturer/Manufacturer's Type: ‘National Semiconduc tor/DH0034C 


Circuit Designation Dual Interface Line Driver 


Description of Operation; 


AQ YO 
BO ZO 
AI YI 
BI Z| 


FUNCTIONAL DIAGRAM 


mere ne ee ante enn ee et oe mene nn ne ene —_ Ste ne eenmengane eeeene meneame ate 


Pin Locations: TOP. VIEW 


Yo 
ZO 
GROUND 
LDPN 
14 PIN DIP 


~ etcetera er mem wn te : 
+ eee CE nN Oe te OO: 


HH 
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l. This device is used for level shifting. The gat are TTL compatible 
While the output levels are corenmined: by the user's seaten for the out- 
put stage. | . 


2. The colieececr ana emitter of the output transistor are accessible heen. 
' pins on the pacnney: 


3. Schematic : 


VCC 


Ly 
OUTPUT © 


4.. Approximate Delay Time 


tpd+ ~ 60 ns 
tpd- ~ 25 ns 


5. Consult Standard Circuits for applications of this device, 
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3.4 Interface Circuits 


Element Type | | | LRPN 

Standard Assembly Number: SA 2207 8273 

Manufacturer / Manufacturer's Types - Fairchild/uA 9615 

Circuit Designation | Dual Interface Line Receiver 


Description of Operation: 


1. This device is a line receiver with differential inputs, It can receive 
+500 mV of differential data, The output is' TTL compatible. : 


2. One power supply nominally at 4.75V is required for operation. 


3, The device has strobe inputs for each of the receivers, also available is 

a response control pin for controlling the response time with an external 
capacitor. The output has an uncommitted collector with an active pull-up 
available on an adjacent pin. A 130 terminating resistor is available at 
the input. | | 


4, Approximate Delay Time 


tpd+ ~ 75 ns 
tpd- 75 ns 


5. Consult Standard Circuits for applications of this device. 


Pin Locations: 


TOP VIEW 


16 PIN DIP FUNCTIONAL DIAGRAM — 
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Element Type: 


3 ; | LDGN 

Standard Assembly Number: | | 2201 7602 | 
Manufacturer /Manufacturer's Type: | | Motorola MCL488L 
‘Circuit Designation: . | Quad EIA Line Driver 


Description of Operation: . 


1) TL Logic compatible circuit designed to interface terminal | 
equipment with data communications equipment in conformance 
with the specifications of EIA standards RS-232-C, 


2) The package consists of three, two-input AND gate drivers 
and a single input driver. 


® 


3) +12 volts and -12 volts power supplies are required. 


4) Discrete diodes must be externally connected from both power 
lines to each package to meet all power-off fault conditions. _ 


5) . Inputs shall be driven by a restoring CTul element with a pull-down | 
resistor connected to -2V supply as shown in Table I, Page 8, under 
SAMN. | . 


6) A minimum capacity of 300 pf must be connected from each output 
terminal to ground to insure a slew. of less than 30V/us. The 
slew = dv = 1.2 X 10', where C is in pf, dv in volt/us. 

“dt “CO. dt 


7) Output levels generated: VOH +6 volts @ Vin = .8 volt — 
VOL -6 volts @ Vin =1.9 volt 


30ns @ 3KN and 15 pf load 


8) Propagation Delay Time = Tpd” 
| =? ce 250ns @ 3KfMNand L5pf£ load 


Tpdt 


PIN LOCATIONS 


TOP. VIEW 


es FUNCTIONAL DIAGRAM | 
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Element Type | y : - LRGN 
Standard Assembly Number 2201 7628 
Manufactyrer/Manufacturer's Type Motorola 1489 AL 


Circuit Designation | Quad EIA Line Receiver 
Description of Operation: | | 3 


+ Tne cement NROR TENNER 5S: 


1) The circuit is TL logic compatible designed to interface between 
data communication and data processing equipment according to the 
EIA, RS-232C standards, 


2) The package consists of four receivers, Fach receiver has one 
input, a response-control, and a single T°L compatible output. 


3) +4.75 volts is the only power supply required. 
4) Outputs shall drive CTuL restoring elements and a pull-up resistor 


connected to VCC supply as shown in Table II, Another possible 
connection to allow one level of gating is shown below: 


5.15K OHMS 
VEE 


5) Any ieee level above +2,.25 volts will result in a CTuL false output, 
and jany input level more negative than +.75 volt will result in a CTuL 
‘true output, and open input will result in a CTuL true output. 


6) The response control is used to limit the receiver bandwidth to improve 
noise rejection, A capacitor is connected from the response control 
to ground to utilize this feature. Typically 500 pf capacitor allows 
the receiver to reject 500 ns maximum pulse at +6 volts maximum ampLi-«- 
tude, 


7) The propagation delay time = Tpd™ = 100 ns maximum 
, Tpd~ = 60 ns maximum 


Pin Locations: et seen 


= nee erate antennae yim 


AO ——e | HL : 

0 —efett | -GH» a 
eG) tb : 
Gp» 8 
oa —e(e} | GH« Y a 


zl << | | 
a FUNCTIONAL OILAGRAM 


GROUND , 


LRGN 
14 PIN DIP 
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| SAMN 
Element Type | | | | _ SAMN 
- §tandard Assembly Number ; Sd | 1677 7682 
Manufacturer/Manufacturer's Type: 7 . TI/SN 7524 
Circuit Designation | Dual Sense Amplifier 
Description of Operation: | i. 
sot 
me 
BO C 
Al- 
BL a 
sl FUNCTIONAL 
—- DIAGRAM 
C EXT ONE DEVICE 
~V REF 
+ V REF 
FUNCTIONAL DIAGRAM 
ENTIRE CHIP 


Pin Locations: 


NTS foe eR A aif RO PLR ft nN eaten = ew cemegeccmtoma 


sy 
¢ 
* 
3 
: 
E 
©. 
“y 
® 
OQ 
0. 
5 
3 
6 
"$ 
p 
6 
5 
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| 
HAL 


7 S AMN 


TL 7 16777682 


DUAL SENSE AMPLIFIER 


(1) The chip contains two linear sense amplifiers in a 


(2) Each amplifier has two independent signal inputs and one 
strobe input, but both have two common reference voltage 
inputs, -Vref and +Vref. | 


(3) Both signal inputs and reference inputs are differential 
Voltage inputs applied at the terminals of an input pair 
whether reference or signal. Strobe gate input is with 
respect to ground. 


(4) Truth Table: 


where Ais a differential voltage between signal inputs 
pair. S is the strobe input. 


(5) Power supplies used are +4.75v and -5v. | 
(6) The differential input threshold voltage applied at the 
terminals of the signal inputs is decided by the differen- 


tial inputs at the reference terminals, Vref. 


(7) Minimum Vin (True) = 2lmv., Minimum Vout (True) = +1.5 @ Vref = l6mv. 
Maximum Vin (False) = 12mv., Maximum Vout (False) = +.4v @ Vref = lomv. 


(8) Minimum Strobe (True) = +2.0v. 
Maximum Strobe (False) = +.4v. 


(9) External capacitor, Cext lOOpf to ground insures stable 
operation. 


(10) Maximum propagation delay time: 


Positive going edge of signal to positive going edge of Vout = 40ns. 
Negative going edge of signal to negative going edge of Vout = 60rs. 
Positive going edge of strobe to positive going edge of Vout = 30ns. 
Negative going edge of strobe to negative going edge of Vout = 30ns. 


Wn 
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AA 


SAMN 
TABLE 1 


EXTERNAL RESISTORS 


Resistors 


Vatue | tot, | dissin, BURROUGHS 
ohms 7° Watts Part N 


me 


1142 7002 
1142 6921 
1142 7002 | 


TABLE II 


COMBINED FAN-OUT/WIRE-OR CAPABILITY 


7 No, of Wire-OR. | Fan-out - | 
| Outputs | CTL Loads | 


Up to 3 
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SBMN 
3-4 INTERFACE CIRCUITS 
Element Type: | 7 SBMN 
Standard Assembly Number: | 1673 0004. 


‘Cireult Designations | 


Description of Operation: 
I Gate Characteristics: 


1. 
2. 
3. 


4. 


8. 


Vin 


il 


= 2,0V minimum 

: e8V maximum 

= .4V maximum @ I, = l6ma 
= 4,5V minimum @ 4,5ma 


= .25ma maximum @ Vo = Vee 


(SO & Sl) = 404A maximum — 
(SC) “ 80..A maximum | 

(so & S1) = -1.6 mA maximum 
(SC) = -3.2 mA maximum 


-+ < l7ns | 


+< < 17ns 


Il Amplifier Characteristics: 


1. 
26 
3. 
4 
5. 


Lip, = 754A maximum @ Vy = 25mV, Vic = + 2.0VDC 
2 -lOUA maximum @ V, = 925mV, V.. = + 2,0VDC 
I, , = LOMA maximum @ V, = +10mV 

Ta.77 = 20ns 

Tgy++ = j5ns 


PIN LOCATIONS 
TOP VIEW 
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| : IQAN 
3.3 MOS INTEGRATED CIRCUITS (Continued) | 
Element Type: | —-IQAN 
‘Standard Assembly Number: | 1674 4971 
"Manufacturer /Manufacturer's Type: | CLR 5003 | 
| _ Circuit Designation; 7 | | Quad MOS Clock Deiver: 


Description of Operation: 


(1) Four monolithic high voltage, high current inverters are 
contained ina.l4 Pin DIP package. : | 


(2) The driver is iitauaed for use as an ise wce circuit to 
translate bipolar logic level signals to high a MOS 
signals. 


(3) Power Sipolites: 
Source supply of the MOS circuit (VSS) 
Drain supply of the MOS circuit (VDD) 


(4) Outputs: 
| Vout (High) = VSS=-4 volts minimum 
Vout (Low) = VDD+2 volts maximum 
Tout (Peak) = +60 ma maximum 


(5) At VSS = +20V, VDD = 0 
: Vin (Low) = .6V maximum, Iin = +1.5 ma, 
Vin (High) = +1.0V minimum, Iin = +8 ma, 


(6) Propagation delay depends on VSS, VDD, and the load capacitance, 
At VSS = 21V, VDD = Ground, and CL = 250pf td = 45ns maximum. 


PIN LOCATIONS: 


LQAN 
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Element Type 


DAN 


Standard Drawing Number 
Manufacturer/Manufacturer's Type 


Circuit Designation 
Description of Operation : 


1. 


LDAN 


2600 2766 
‘Signetics/8T23 
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Texas fac eeunenee/snr ios 
Dual IBM Interface Line Driver 


This dual line driver is designed to drive terminated lines such as coxial © 
or twisted pair. This device meets the IRM System/360 10 Interface 


cables 


Specification for interface drivers, 


wired 


‘OR’, 


The inputs are TTL compatible, 


Input Characteristics: 


Output Gnaeacteniociecs. 


< 
I 


= 2.0V minimum 
V., = .8V maximum 


Input Clamp Voltage Yelamp 


i* |-1.6] mA @ “a = .4V 


s|-1.svle 1, 


= : = 

ae Von 2.86V @ is 59.3 mA 

| V = 4.75.V 

cc 
b. V ol = .15V @ To 1 7.7240 pA 
Cc, ae Leakage Current ® 40 0 wae v 
Beiay Times ; 

ae 


1) = 712 mA 


p 7 340 


The outputs of these drivers may be 


The delay times are specified for a load of 50n in parallel with 


100 pf to ground, 


1. Turn - on Delay * 25 ns 
2. Turn - off Delay * 35 ns 


LDAN 2 
Positive Logic Y = ABCDHEF | 


7}. 


FUNCTIONAL DIAGRAM 


B 
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3.4 Interface Circuits 


Element Type: | 

Standard Assembly. Number: , 
Manufacturer/Manufacturer's Type: 
Circuit Designation: 

Description of Operations . 


BS 
BI 
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AK 


DVCN 


§~1269 7041 
T.1./7231L | 
pifferential Comparator 


FUNCTIONAL DIAGRAM 


Pin Locations: | 


TOP VIEW 
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I 


1) This device is primarily used in the BDI interface. It is designed to operate 
_ from Vec+ = 5 volts, Vcc- = Ground to Vec+ =+15 volts, Vcec- =-15 volts, and all 
inputs and outputs can be completely isolated from system ground if desired. 


2) There are two differential inputs to the device, PI and MI. A maximum of 10 mV 
of offset voltage is necessary to drive the output HIGH or LOW. Offset and 
bias currents into the differential inputs are negligible. | 


3) Both-the collector (YO) and the emitter (EO) of the output transistor are 
brought out to peexace pins. 
Max voltage between YO and Vcc- = 35 volts = 
Max voltage between EO and Vcc- = 25 volts 


Vo1s0. 4V @ 8mA collector current with input offset > 10 mV 
Vor*!- 5V @ 50mA collector current with input offset. > lomv | 


4) Balance (BI) and balance/strobe (BS) inputs are seouiaee. To balance the out- 
put, a 3K. trimpot is connected between BI and BS, with the wiper connected 
to Vec+ through a 3KQ resistor. To strobe, BS is forced LOW, and the output | 
transistor is turned OFF regardless of all other inputs. 


Low Level (0.4V) strobe input currentS —4, OmA 
5) Approximate delay times: 


T , + F150 nsec 
pd 


T , ~ 2215 nsec 
pd 

6) Information regarding the use and applications of this device is avail- 
| able upon consultation with Standard Circuits. This device is intended 
for use in the BDI Line eel cae 
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LDDN 


3.2 TIL/PTL Integrated Circuits — 


Element Type: | LDDN 

Standard Assembly Number: a — 2475 2222 
Manufacturer's Types ae : 75110 

Circuit Designation: _ | : - Dual Line Driver 


Description of Operation: 


Dual Line Driver 

1) Two TTL compatible (12ma) Line Drivers are contained in a 14 pin Dual 
in Line package. | | | 

2) The Line Driver operates om a nominal + 5V supply. 


3) The inhibit feature allows the devices to be used in party-line or 


data~bus applications. 


4) Vay Max = 5.5v_ | Min = 2V 

Viz, Max = 0.8v Min = OV 

5) Input Currents (High Level) 

Inputs _ Vig = 204v Ley = 40«A Max 

(Enos Vin = 2.4v , Lon = 40,..A Max 

ae | Vin = 2.4V | Lin = 804A Max 

6) Input Currents (Low Level) 

Inputs . Viz = 0.4v ~ | Len = ~3 ma Max 
 ‘~Inhibi : | 3 | “fs are , 
(ch sc2)> Voy, : oe hein | ma Max 

Inhibits Vor = 0.4v  _ Tay = ~6 ma Max 

(D) ; 


7) On state output current 3.5 ma Min, 6.5 ma Max. with Vex + Min. 


8) OFF state output current 100 swA Max. with V ge + Min. 


9) At Gq. = 40 pf and R= 50 2. 
Propagation delay input to output td = 20ns Max, 


Propagation delay inhibit to output td = 30ns Max. 


10) This device is intended for use in the BDI Line Adapter ONLY. 


| Information regarding its use or application is available from Standard 
Circuits. | a | 
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Al 
BL 
Cl 
C2 
A2 


B2 


GND 


PIN LOCATION DIAGRAM | - FUNCTIONAL DIAGRAM 


INHIBIT DR 


INPUTS OUTPUTS 


TRUTH TABLE 


X = Don't care 
Low output represents the on state 


High output represents the off state 
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“1QBN 


3.4 Interface Circuits 

Element Type: _ | —- a  TQBn | 
Standard Assembly Number: | : | 1673 0319. 
Manufacturer/Manufacturer's s Type: | —Inte1/3207 


Circuit Designation: | Quad Bipolar-to-M0S Level 
. | | Shifter and Driver 


Description of Operation: — - : 


1) The IQ@Bn is quad bipolar to nee level shifter and driver with TTL 
* compatible eS 


2) The device operates with three power supplies. and one ground. Cra 
- supply is Veg intended for use by the bipolar BUEN section. It 
uses Vgg and VBB for the MOS section. : : 
3) The TQBn has two enable inputs for each pair of data inputs. 
 &) yppue Currents 


O.N5V = .O1mA @ Vy = 


Data -0. 25mA @ Es = = 5.0V 
Enables ~0. 50mA @ Vi = 0.45V | .02mA @ Vs = 5.0V | 

5) Input Voltages | | 7 Po e4 
Viz, = -80V Max. Viy = 2.0V Min. 

6) Output Currents | | 

ee 100A @ Vo = WV —) Toy = -100mA @ Vy = Vgg - 4V 
Vog = 5:0V Vag = 22V Vgg = 19V | 


7) Output Voltages © 


Vor, = 0-8 Max. with all inputs at 2.0V _ 
Vou = Vgg - 0-8V with all inputs at .857 
. °8) Delays 


Hu 


Input to Output Leading edge tpat = 20.0 ns @ C, = 100 pf 
| | | = 2h.0 ns @ Cy = 200 pf 
Input to Output ‘Trailing edge tpd- = 29.0 ns @ Cy, = 100 pf 
| —_ 34.0 ns @ Cy = 200 pf 
100 pf and 30 ns Max. at Cy, 
100 pf and 35 ns Max. at C; 


" 
N 


Output Rise Time 20 ns Max at Cy, 
Output Fall Time 25 ns Max at Cy, 


200 pf 
200 pf 


9) Maximum skew between any output in the same package is less than or 
equal. to 7 ns. ms | | 
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| 1 BR 
04 Intertece Circuits (Continued) | 
Element Type: | | T18R 
Standaed Asseably Nuabder: | 26046 2044, 
Manufacturer/Manufacturer’s Type: _ | Nationat /0M8837 
| : | | Signetics/8T 37 
Circuit Designation: | 7. & Hex Bus Receiver with 


| Hysteresis 
EA of pooner new 


1) The T1BR is a hex bus receiver with hysteresis organized as two 
| triple receivers with separate disabie Lines for each group. 
It fs a TTL monolithic integrated circuit in a 16 pin DIP. 


2) A "High on the disabte input (COA or DB) witt force the 
corresponding receiver outputs Low. When enabled (disable input 
Low)» the receiver senses the voltage level on the bus tine and 
inverts it at the output. 


_ 2 Electrica Characteristics: 
Leput Threshold Voltages 


(Ofsable Inputs DA» 08 © os , 
VGl maxe , 7 0-8 


Vih amine | wn | | 220V 
Receiver Inputs. Ie“f1 | 7 
Vil maxe. | Oo 0.8V © 


Vih sine. a Re BV 


. PIN LOCATION DIAGRAM 


FUNCTIONAL DIAGRAM 
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Interface | — oTABR a 2604 2044 


Noise Margins Receiver Inputs 0.85V 


Output Voltages | "3 
: Vol max. | | 0.4V 2 Tol = 16 wa 
Voh min. | 2e4V¥ 2 Toh = -400 WA 


Input Loading 
Disable Inputs DAs DB 


Til max. oa 502 MA 2 VEL = OGY 
Lin max. | | | 30 uA 2 Vih = 2.4V 
Receiver Inputs [6°11 . 

Lii max. | | 10 uA 2 Vil = O.4V 

Lith max. —— | 30 uA 2 Vih = 2.4 
Output Drive | | 

Tol : | 16 mA 2 Vol = 0.44. 

Ioh | #400 uA 2a Yoh = 2.4v | 


4) Switching Characteristics: 


Propagation Delays» maxe 


Receiver Input to Output td-¢ 43ns 
7 | | tde- | 37 ns 

Disable Input to Output td-+ 18 ns 
 tde= {8 ns 


3) Interface Rutes— 


The outputs and disable inputs of the T18R are fully TTL 
compatible. The receiver inputs have buitt-in hysteresis to 
provide extra noise immunity. This means input voltage to the 
receiver must cross over the Vil or Vih thresholds to guarantee 

 cormect response. Once achieveds the input can increase (from 

Vil max.) or decrease (from Vih mine) for the amount <= the. 
noise margin and the output wilt not change. The low input 


curment Co the receiver inputs allows up to 27 driver/receiver 
pairs to be tied to a common bus. 


Chofce of external terminations on the bus Line should be 


handled in conjunction with Circuits. 


yn 
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($140, 
3.4 Interface Circuits 
' Element Type: | | ~§140 | 
Standard Assembly Number; 7 st 2602 2889 
Manufacturer/Manufacturer's Types | | T.1./748140 
7 | | | Fairchild/9S140 
Circuit Designation: | | Dual 4-Input NAND 


Line Driver 


Description of Operation: 


4y. 


The S140 performs a dual 4- ~Input NAND function. Its high current 
Totem-Pole output stage can drive 40mA while maintaining a +2.0V 
true level output voltage and can sink 60mA while maintaining a> 


" 40.5V False level. 


3) 


4) 


es 


aupue Currents: 


Output Drive: | 
Io. = 60mA @ VV, = 0,5V — low * 40mA @ Ve 2.1V 


This device should not be. used to directly interface to CTL elements 
because of considerably reduced low level noise margin, 


Propagation Delays: 


13 ns 


Input to Output  tpd+ 
| | 13 ns 


tpd- 


nou 


PIN LOCATION DIAGRAM — _ FUNCTIONAL DIAGRAM 
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3.5 MISCELLANEOUS CIRCUITS | 
20. NSEC DELAY LINE 


DL2N SA 2200 8478 


FUNCTIONAL’ DIAGRAM 
PINS "D'" AND '"'K" ARE SAME TAP 


AOonNMOARAwOyY. 


ST) Eta KE = ae 


PIN LOCATION DIAGRAM 
16 PIN DIP 


any 


Burroughs Corporation| 2 


COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT |. 


-B1700 HARDWARE RULES 


NI 


I 


DL2N- 


20 NS. DELAY LINE 


1) The input should be driven by a restored element with fanout capability 


A 2209 6150 A 
SECTION 3.5 


PAGE 2 REV. D> 


of 20 loads. A 178 ohm 1/4 a a to -2 volts must terminate the 


input net. 


2) The delay line putea. should be terminated at T10 by a 100 ohm 1/4 watt 


resistor to ground. The internal resistance may be used for this purpose 


by connecting pins P and N. 


3) Maximum loading per package is 2 buffers and 4 no load gates or 6 no load 


gates, and the gates should be restored. 


4) Total delay is 20 + 2ns broken into 10 equal increments, each is 2 $1 ns __ 


referenced to the input as shown in the table below: 


TIME DELAY (ns) 


PIN 
H 2 
Fo _ & 
J 6 
E 8 

«K 10 
L 12 

— C¢ 14 
M 16 
B 18 
N 20 


NOTE; The worst case ‘tap to tap delay fox this 
device shall be = 3nS, 


UU 


 DRDOoanmorw yp 


se 
E 
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50 NSEC DELAY LINE 
PE  DLSN 


FUNCTIONAL DIAGRAM 
PINS "D' & "K!' ARE SAME TAP 
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PIN LOCATION DIAGRAM 
16 PIN DIP 
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TAAL 


DLSN 
50_NS_ DELAY LINE 


The input should be driven by a restored element with fanout capability 
of 20 loads. A 178 ohm . La watt resistor to -2 volts must terminate the 


input net. 


The delay line saeout should be terminated at T1O by @ 100 ohm 1/4 watt © 
resistor to ground. The internal resistance may be used for this purpose 
by connecting pins P and N.. 


Maximum loading per package: is 2 buffers and i no load ie or 6 no load 


gates, and the gates should be egerores: 


Total delay is 50 + 3 ns broken dats 10 equal increments, each is 3 F 2 ns 
referenced to the enue as shown in the table below: 


2) 
m4 
x 


TIME DELAY (ns) 


5 

10, 
15 
20 
25 
30 
35. 
40 
45 
50 


Zwrar nama sz 


ui 


ey 
c 
3 
ip 
9 
c 
ue 
ay 
QP . 
Q 
o 
Z| 
ee) 
| 
| 
— 
6 
~ 
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| 100 NSEC DELAY LINE oo 
PE = SOLENN SA 2200 8494 


FUNCTIONAL DIAGRAM 
PINS "D" & '"'K'! ARE SAME TAP 
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PIN. LOCATION DIAGRAM 
VE PIN DIP 
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lr 


DLCN 


100 NS DELAY LINE 


The input should be aviega by a restored element with fanout capability 
of 20 loads, A 178 ohm 1/4 watt resistor to-2 volts must terminate the 
input net. 


The delay line output should be terminated at TO by a 100 ohm 1/4 watt 
resistor to ground. The internal pease Tene’ may be used for this pur- 


pose by cqunseting pins P and N. 


Maximum loading per package is 2 buffers and 4 no load gates or 6 no 


. load gates, and the gates should be restored. 


Total delay is 100 75 ns broken into 10 equal increments, each ig 10 + 3 ns 
referenced to the input as shown in the table below: 


PIN | TIME DELAY (ns) 


10 
20 
30. 
40 
530 
60 
70 
80 
90 
100 
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GENERAL BLACK BOX 
FOR DISCRETE COMPONENTS 


GBNN 
Ar ~~ 6 
BH. bt 

= 


SPACE REQUIREMENTS FOR COMPONENTS DICTATES 
NUMBER OF INPUT/OUTPUT LINES. SPACE NEEDS 
MAY NECESSITATE TRANSCRIPTION OF MORE THAN 
ONE GBNN. Oo | 


PIN LOCATION DIAGRAM 
16 PIN DIP — 
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DTL TO CTL LEVEL CHANGER 
PART #I\ 
GBIN 
+ 2204 4291 | 


a 


bbe, 
IF E 


| GBIN 


_ GBIN & GB2N MUST BE CHIPLOCKED 
TOGETHER, SAME LINE, GBIN ON LEFT 
__.SEE_PAGE 30 FOR THE CIRCUIT SCHEMATIC 


RL © - 562NkW. 1111 8676 

R2 = SIM EW. 1111 8668 

R3 = 196M kW, 1111 8569 

Cl - LOOUUF 100V CAP 1100 9487 
QL, Q2 - TRANSISTOR-TYPE BA 1123 7336 


DO 1mm 90 WO > 


nmexnk rk 2 


| PIN LOCATION DIAGRAM 
16 PIN DIP. 
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DTL TO CTL LEVEL CHANGER 
PART #2 
GB2N 


2204 4309 


GBIN & GB2N MUST BE CHIPLOCKED 
TOGETHER, SAME LINE, GBIN ON LEFT 
SEE PAGE 30 FOR INTERCONNECTIONS 

RL = 61.9 1111 8445 _ 

R2 = 10K NM 1111 8973 

R3 = 2.87K M1111. 8841 

RG =:19.6K M1111 9047 

RS - 1KM— 1111 8734 

R6  - 825M 1111 8718 | 

Dl, D2 - DIODE-SIL 1N4448 2208 6011 


wo xmenxkreiz2zey 


PIN LOCATION DIAGRAM 
16 PIN DIP 
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CTL TO DTL LEVEL CHANGER 
GB3N 
2204 4319 — 


--sDL’ + DIODE-TYPE 23. 1124 1023 


Rl - 1.21K XW 1111 8759 
R2 - 511N kW — 1111 8668 
R3- 1K kW 1111 8734 


Ql = TRANSISTOR-TYPE BD 1123 7369 
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PIN LOCATION DIAGRAM | 
16 PIN DIP 
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CTL TO MOS CLOCK CONVERSION 
PART #1 


GBLN 
2204 4325, 


; 


“BEPEERP 


;=> 
CO 

{ 
al 


TWO GB4N'S, ONE GB5N & ONE GB6N MUST BE CHIPLOCKED 

TOGETHER, ON TWO ROWS, GB4N & GB5N ON UPPER ROW 

GB4N & GB6N ON LOWER ROW. FOR SCHEMATIC AND 

INTERCONNECTION DIAGRAM, SEE SSRN CHIP. . Section 3.3 PAGE 11 
RL - 178A kW 1111 8551 

R2 - 196n & W 1111 8569 

R3, R7 - 681N kW 1111 8692 
 R6, R4, RS - 1.47KQ4W 1111 8775 

Dl - DIODE-TYPE 4 1170 4855 


DonMm o9OW Y 
MOmenk -e Zzazv 


PIN LOCATION DIAGRAM 
16 PIN DIP 
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CTL TO MOS CLOCK CONVERSION, 
= — PART#2 — 


GBSN 
2204 4333 


Zz 


af 
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ce ak 


Be “a 
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— TRAGBSN, S 


GBSN MUST BE USED WITH GB4N &GBEN. 
SEE SHEET FOR GB4N FOR DETAILS. 


a, (Q2, 93, Qu - TRANSISTOR-TYPE i TH 6062 


RI, R2 ot OHM & I Wo bias poor | | 
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PIN LOCATION DIAGRAM 
| 16 PIN - 
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GBEN 
2204 43h 


ee 
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pH 
_R GB6N,; S_ 


GBGN MUST BE USED WITH GB4N&GBSN 
SEE SHEET FOR GB4N FOR DETAILS 


Ci, C2 - |.0UF 50V CAP. | 1907 8815 


QI, Q2 - TRANSISTOR-TYPE AT 1120 0482 — 
Ri, R2 - 287 OHM 4 W tlt 8601 
a +475 


Orenrzs20U 
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CTL TO MOS CLOCK CONVERSION 
PART #4 
GBIN 
2210 9821 


| AL- 


reer 


ONE GB4N, ONE GB7N, ONE GB8N & ONE GBON MUST BE CHIPLOCKED 
TOGETHER, ON TWO ROWS, GB7N & GB8N ON UPPER ROW | 
_ GB4N & GBON ON LOWER ROW, FOR SCHEMATIC AND INTERCONNECTION DIAGRAM, 
SEE SSRN CHIP. Section 3.3 PACE 13 | 
RL = 178. kW L1LL 8551 
- R2 = 750 0 1/4 W 1111 8700 
R3, R7 = 681 %W 1111 8692 
R6, R4, RS - 1.47Ka kW L111 8775 
Dl - DIODE-TYPE 4 1170 4855 


CC 0) Bx — M 
OO +h 75 | L 
ED +h, 75 mJ : K | 
4 wale TS 
G eae oe EE 
R PR? eave Ss) 


PIN LOCATION DIAGRAM 
16 PIN DIP 
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CTL TO MOS CLOCK CONVERSION 
PART #5 
GB8N 
2210 9839 


GB8N MUST BE USED WITH GB4N, GB7N, & GBON 
SEE SHEET FOR GB7N FOR DETAILS 


RL = 287n %W 11i1 8601 
Cl = 82pf 2208 7837 
Ql, Q2, Q3, Q4 = TRANSISTOR-TYPE BJ 1141 6062 


DANMIAVWYS 


nN rea nrms av 


PIN LOCATION DIAGRAM 
16 PIN DIP 


Burroughs Corporation Bs 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT. _ 


A 2209 6150 A. 
SECTION 3.5 — 
PAGE 16, REV, A 


-B1700 HARD WARE RULES 


mu 
} ia 


| ing 


CTL TO MOS CLOCK CONVERSION. 
PART #6 
GBON 
2210 9847 
—, 
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GBON MUST BE USED WITH GB4N, GB7N & GB8N 
SEE SHEET FOR GB7N FOR DETAILS 


D = DIODE-TYPE 23 1124 1023 
Cl, C2 = 1,0UF 50V CAP, 1907 8815 
Ql, Q2 = TRANSISTOR-TYPE AT 1120 0482 
RL - 3.16K 1/4 W L111 8858 
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PIN LOCATION DIAGRAM 
16 PIN DIP. 
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MISCELLANEOUS CIRCUITS (Continued) 


Element Type: RENN 

Standard Assembly Number; | 2200 8320 
Manufacturer/Manufacturer's Type: CTS 

Circuit Designation: | a 500 ohm Resistor Pack 


Description of Operation: 


The RPNN is a resistor network containing 13 thick film resistors in 
a 14 pin DIP. 


Each resistor is 5005.4 5% 


Maximum Power Dissipation/Resistors 77mW 
Maximum Power Dissipation/Package: 1lLOOOmW 


CONNECTED TO -2.0V 


RPNN - PIN L 
RP5N - PIN L CONNECTED TO +4. 75V 
RPGN - PIN L 


CONNECTED TO GND 


OnMmMo ow > 
Texre2z2 0 


ROI—RI3 = 500 2 


PIN LOCATION DIAGRAM © 
14 PIN DIP 
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| RP2N — 
13 RESISTOR PACKAGE 
S 2205 6188 © 


FUNCTIONAL DIAGRAM 


SPECIFICATION | 


OR = 2.2K OHMS 
‘MAXIMUM. POWER PER LOAD: 0.375 MW = 
| MAXIMUM POWER PER PACKAGE: 5 WATTS 


aoanmoowwd YL. 
rmenznr 220 : 


PIN LOCATION DIAGRAM 
14 on DIP... 
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ALSO DESIGNATED 


RP6N RPYN RPZN — RPBN RPWN RPXN 
—— | 22066930 | 


SNS ON OS 
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ALSO DESIGNATED 


++— 
—— 


“13 MIXED RESISTOR PACK 


RP6N RP8N 


VALUED LIVALUET EL 

RO! [420 [4{420 | 4 A p 
RO2 |280 |6|210 |8I Bo N 
RO 28a {6 Q 3 C M 
Sete | | 
ROS |280_| 612 
ROZ [420 F J 
Rog {420 | 4 | ¢ 4 
ro9 |280_|6' | . : 
Rit {280 [6/210 | 38} | — | 
Ri2 {280 |é6l2i0 [el PIN LOCATION DIAGRAM 
RIZ [420 [4] 420 _ 16 PIN DIP 

RP6N - PIN L CONNECTED TO -2.0V 

RPYN - PIN L CONNECTED TO +4.75V 

RPZN - PIN L CONNECTED TO GND 

RP8N - PIN L CONNECTED TO -2.0V 

RPWN - PIN L CONNECTED TO +4.75V 

RPXN - PIN L CONNECTED TO GND 
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RAN 1675 0754 
200 OHM RESISTOR PACKAGE (10 RESISTORS) 
1) Ten resistors are contained in a 14 pin dual-in-line package as shown below. _ 


2) Re 200 + 5%. at 100 mw. maximum power. | 


Onmoeoa > 
2 ee DN OE See 


ae 
Sea 
cok 
ae 


| 


| 
| 


. e i : 9 
Burroughs Corporation ‘) 


COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 


A 2209 6150 A 
| | SECTION 3.5 
=] EEE )~—SOiPAGE 21 «<2REV. C 


B1700 HARDWARE RULES 


NIA 
|v adaninutannte 


LW 


| 


RPBN 1675 0556 


IK RESISTOR PACKAGE (10 RESISTORS) 


(1) Ten resistors are contained in a 14 pin dual-in-line package as_ 
shown below. : ie 


(2) R= 1000+ 50Nat 150 mw. maximum power. 
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ae — CPIN 
Element Type : aR ee CPiN 
Standard Assembly Number: / 4 a 2208 4834 
Manufacturer/Manufacturer’ s Types Corning Glass/D00049 
Circuit Designation : Capacitor Network — 


| Description of Operation: 


1. Capacitance: 200pf + 107% 
2, DC Voltage:30V DC max. 


Pin Locations: | 


TOP VIEW 
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RPCN 1675 0580 


RESISTOR-CAPACITOR PACKAGE 


(lL) Twelve resistors and six capacitors are connected as shown 
below, and contained in a 14 pin DIP. 


(2) Rl = 120N+ 6M at 100 mw maximum power, 
R2 = 200N+ 10Mat 100 mw maximum power. 
C = 270 p£ + 54 pf, V (break down) > 50 volts. 


won 


PIN 
DIAGRAM 
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RPDN 1675 0572 
25 OHM RESISTOR PACKAGE (6 RESISTORS) 


(1) Six resistors are contained in a 14 pin. dual- in-line packsse 
as shown below. 


(2) R= 25 OHMS + 5% at 200 mw 7 maximum power. 
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3.5 MISCELLANEOUS CIRCUITS (Continued) 
Element Type: 
Standard Assembly Number: 


‘Circuit Designation: 
Description of Operation: 


RULES 


= A 2209 6150 A 
== SECTION 3,5 
PAGE 25. REV. C 
RPEN | 
1677 1032 


Resistor Network 


(1) #15 resistors are contained in a 14 pin, Dual-In-Line package 


(2) RL = 100n + 2% 
R2 = 9Kn + 2%, 


(3) The maximum continuous power dissipation capability of each 


resistor in the network shall be .1 watt. 


PIN LOCATIONS: 


TOP VIEW | 
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a 3. 5 MISCELLANEOUS CIRCUITS (Continued) 


Element Type: | 
Standard Assembly Number; | - 2200 8460. 

‘Circuit Designation: 7 _ 1.C. Video Amplifier 
| Description of Operation: oe 


The 2200-8460 video empiitie: is the feedback element that maintains osci- 
lations of the crystal. 


‘Features of this video amplifier are internal input biasing, open collector 
current source output and an internal design such that the output limits symme- 
trically for either a positive or negative input overdrive, Internal biasing is 

_ such that no internal element is saturated due to input overdrive. Output 
impedance is constant over any part of the operational cycle, 


Consult the discutes and Packaging Section on use of this device. 


PIN LOCATIONS: 


TOP VIEW 
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RPFN 
Element Type | RPFN 
Standard Drawing Number: _ S-1918 3573 
Circuit Designation 7 Resistor Network 


Machine No. _ | | | 614 


1. Power Rating: 


a. 60 milliwatt maximum per element 
b. 1.5 watt total per package 


2. Resistance Value 


RL THRU RL3 R14 THRU R26 


Machine 
Number 
Value (Ohms) Tol. | Value (Ohms) Ts 


Pin Location Diagram 


i 


ee ‘There are 13 resistor networks 
en ie | each with the following con- 
§ figuration: 
eee PIN L 
7 RS R18 
Romer =2V 
a ad ‘ 7870. 
GND : | 
See cae a = INPUT 
ae 
ae | 1350 
5 4 
PIN E 
eae a a 


- | 


RPFN 


* Not internally connected 
(+4,.75V acceptable) 
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Miscellaneous Circuits (Continued) 

Element Type: | 7. | | 7 JPRN- 

Standard Assembly Number: : sy, | a None | 
Circuit Designation: | | Header - 16 Pin 
Description of Operation: = =, - 4 (not a chip) 


This device has no logic content. A blank 16 pin Socket Header (S-2201 4732) is used 


for the discretionary wiring (installed in the header) to make a JPRN function. 
Jumper wiring Sont seanen cone are:shown in a special Jumper Chip Instruction T é F 


document. 


Pin Locations: 


FUNCTIONAL DIAGRAM 


‘TOP VIEW 


OR MAY BE SHOWN 
AS SINGLE JUMPERS 
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3.5 Miscellancous Circuits (continued) — 


Element ‘Type: | : R6nn : 
_ Standard Assembly Number: | $2212 2725 - 2212 2782 
Circuit Designation: . ©  §ingle-in-line Resistor Package 


Description of Operation; 


.The R6nn contains seven thick film resistors with one end in common , 
in an eight pin, single-in-line package. Each resistor can dissipate SCHEMATIC 


«3 Watts. There are a number of values available. . | SYMBOLS 
7 | 7 Part Number GND -2.0 44.75 

R6nO contains seven - 330n resistors 2212 2725 10 20 30 
R6nl - 2205. = 2212 2733 11 21 31 
R6n2 ; = a 100n. ane 2212 2741 12 22 32 
-R6n3 ™ . 1507 ee (2212 2755 13 23. 33 
R6n4 ee ba 470n - 2212 2766 14 24 34 
R6n5 M - 680On. be 2212 2774 15 25 2 
R6n6 > oe 1Kn =; * 2212 2782 16 26 36 

- go er etee value of resistors | 7 | TO BE SHOWN INSIDE A 

nn | a 
Indicates usage where 4 | . TRIANGLE ran 


R6in sistor to ground 


R63n 


= Re 
R62n = Resistor to -2.Q0v 
= Re 


‘i | i : istor to +4.75 
- Note: See section 12 | Ss Vv 
page 9 for schematic. 
representation. 
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» INTERCONNECTION SCHEMATICS 


‘LOGIC INTERCONNECTS 
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3.5 Miscellaneous Civcuits 


Element Types | , RPON 


Standard Assembly Number: | 2540 0904 
‘Circuit Designation: Resistor Network 


Description of Operation: 


1) The RPON contains 24 resistors in a 14 pin dual in line 
- package as shown below. | 


2) RL = 106 ohins + 2% at 150mW per resistor 


R2 = 2K ohms 2 2% at 100mW per resistor 


PIN LOCATION DIAGRAM 
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3.5 Miscellaneous Circuits: 


* Element Type: me : RPSN 


Standard Assembly Number: _ : 2539 9965 


Circuit Designation: | | Resistor Network 
Description of Operation: 


1) The RPSN contains eight 25n resistors in a single 16 pin 


dual in line package as shown below. 


2). R = 25’ohms = 10% at 120mW per resistor. 


PIN LOCATION DIAGRAM 
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3.2 Miscellaneous Circuits Ccontinued) 


Peanut Types: — | | SCC 
Standard Assembly Number = | 2314 2347 
Manufacturer /Manufacturer's Type: Motorola/KLOOLA 


Circuit Designation: | | 12 MHZ Crystal Clock 
: | 7 ? Nsciitator 
Description of Uperation: 


The crystal osc} 


lator provides a 12 MHz square wave output 
accurate to £ Q | 3 


{ 
O12. 


The OSCC is contained in a 14 pin CIP. The only input connections 
required are Vcc and Ground. | | -. 


Output is TTL compatible with a worst case 60/40 auty cyctie at the 
1. 4V Level. | | 


OUTPUT 


| -~——-—-fi/-- 1% 
<——— 407min.__—> | 
a ee 607%ma x 
FUNCTIONAL DIAGRAM | 
7 -ECLK 


OUTPUT WAVEFORM 


Burroughs Corporation 43) 
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3.5 Miscellaneous Circuits (continued) 


Element Type: | 2 - Osco 

‘Standard Assembly Number: ea 2212 2592 
Manufacturer /Manufacturer’s Type: 7  Motorala/KLLOOA 

Circuit Designation: | «307.2 KHz Crystal 


| 7 Clock Oscillator 
Description of Operation: | 


tor provides a 107.2 KHz square wave output | 


The crystai oscilia 
OLR. 


ci 
acters ‘to & 0. 


.. The osco is eentaaned in a hermaticatly seated package having 4 
- pins with dual-in-Line spacings The only input connections 
required are Vcc and Ground. | | | 


Output is TT conpatible with a worst case 60/40 aunty cycle at the | 
Lo 4V eevee: (Output aye rors rise and fall times are 15 ons max 


Dutput drive Saganiiiys | 7a 
Tot = 16 mA 2 Vot=2.4V Toh = 7-400 uA @ Voh=2.4¥ 


— : 907, 


- OUTPUT 


- FUNCTIONAL DIAGRAM 


OUTPUT WAVEFORM 


[igansncnvunntt 
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4,0 DEVICE SUMMARY 


Summaries of the input and output loading and the propagation 
delay times for the CTL, TTL/DTL, and interface circuits are 


given in the following Tables; 


CTL Devices _ Table 4-1 


TTL/DTL Devices Table 4-2 


Interface Devices Table 4-3 


A-2209 6150 A 
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TABLE 4-1 CTL SUMMARY 


| | Go. 
| INPUT _ OUTPUT | | oO 5 
| | INPUT LOADING OUTPUT DRIVE OUTPUT 8 3 he 7 ea 
TYPE DEVICE DESCRIPTION ‘DESIGNATIONS L H DESIGNATIONS | PIN PKG LOADING AC PARAMETERS 3 _ VALUE (ns) aS ce 
AFAn| Dual Adder/Subtractor | AQ BO CO MO 0.8 0.81S0 GO PO | 12. 72 0 Input to Output 722 Max. Oy 4 
| oe | Al Bl Cl - S1 Gl Pl. » of ; ae : 
AMCn | 8 Bit Memory } 10 il O 1.5 1Q0 Ql 3.5 7 0 Read Access Time _ «| 27 Max. >v ey 
| RO RL R2 R3 0 1.5 : Data Set-up Time = 17 Max. >a go 
| — #WO WL W2 W3 0 2.5 Minimum Write Pulse Width [27 — Du 3 
. ro 
BG-N| Dual Buffer (2,2) | 0.8 0.8 24 48 0. Input to Output 10 Max, > 2 3 
BHAn | Hex Restorer | 0.8 0.8 | . 12 48 0 Input to Output ‘p12 Max. | ~ = 
CFAn. 4 Bit Comparator AO Al A2 A3 AG 10.8 O.8 | AL AE AG 12. +36 0 Input to Output . 28 Max. a 
| | -1BO Bl B2 B3 B4 . 7 } — | ¢) 
CFBn| Carry Logic Gate PO Pl P2 P3 1 1 {cocl c2 3 12 48 ) Input to Output § — | 6 Max. 
| GO Gl G2 G3 | | {NaUayENRERUUELAE 
Cl | ) 
| dex 0.8 0.8] ZO Zl 22 Z3 - 12 9% 0 Address to Output 12 Max. | : 
DFan} L of 8 Decoder = AO | 2h 25-26 27 | ia 2 Enable to Output 12 Max. oo 
EFAn | Priority Encoder {10 11 12 13 0.8 0.8420 21 22 12. 24 0 Input to Address Output 16 Max. = 
| _ 14 15 16 17 FAT Input to AI Outputs 16 Max. S 
EO : Inhibit to Output 16 Max. = 
FFAn | Dual JK/D Flip Flog JO KO DO [0.8 0.8 | Q0 Qo 12 48 0 Clock (-) to Output 17 Max. 
P Ji Kl Dl Ql Ql Data Set Up Time 10 Max. i 
MO M1 | JK to D Mode Set Up Time 10 Max. 4 
| | | : | D to JK Mode Set Up Time 10 Max. | a 
: ‘Minimum Clock Pulse Width [17 Oo 
-GFBn | Dual AND Gates (4,4) - 1 1 es ie Caer 1 | Input to Output | 6 Max, | = 
GFEn | Quad Gates (1,1,1,1) | - * 12 48 1 Input to Output | a 6 Max, sa 
GFFn | Quad AND, AND/OR Gates 1 1 3 | 12 36 1 Input to Output | 6 Max. m 
(2 92 »2+2) : . | a | 9 
GFIn} Triple AND Gates (4,3,3) 1 1 "% . 12 36 1. Input to Output | 6 Max, C 
cFIn| Quad AND Gates (3,2,2,2)| _ 1 1 fiz 48 J 1 Input to Output | 6 Max, aa 
GFKn | Quad AND Gates (3,2,2,2) 0 0 | 12 #448 0 Input to Output — . 6 Max. ON 


Input to Output (FO=24) ‘| 15 Max. 


Medea 


rece 


ben 


“AAU. %@ FOVd 
4 NOILOGS 


9. 
~V 0S19 6022 V 


csBLe scl cL stouRY continues) 


‘INPUT . a 7 OUTPUT | Ww O = 
INPUT LOADING OUTPUT DRIVE OUTPUT | 2% 6 
TYPE DEVICE DESCRIPTION DESIGNATIONS L —H ~~ DESIGNATIONS PIN PKG LOADING AC PARAMETERS VALUE (ns) ee Cc 
- IHAn | Hex Inverter | | 0.8 0.8 12 48 O | Input to Output 12 Max. D5 5 
LFAn | Quad Latch 10 Il 12 13 0.8 0.8] Q0 Ql Q2 Q3 12 48 0 | Data to Output 22 Max. O< 6 
MO M1. . Mode Controls to Output 22 Max. 7 4 9 
PO Pl Clock (+) to Output 22 Max. >e A 
EO | | Read Enable to Output 12 Max. ee 3 
Data & Mode Set Up Time 12 Max. > z 3 
| Minimum Clock Pulse Width 17 zi 2 oe 
MFAn | 8 Input Multiplexer 10 11 12 I3 0.8 0.8{z0 | 7 12. 12 0 Data to Output 16 Max. bs s 
. : I4 15 16 17 Address to Output 20 Max, 
| AO Al A2 EO . Enable to Output 16 Max. €) 
MOPn | Micro-operator. Io Il 12 I3 | 0 0 YO Yl Y2 Y3 | 12 60 0 Input to Output 14 Max, 
| 20 21 22 23 24 | {nnanenneuinnit 
RFAn] 3 Bit Register 10 Il 12 CI 0.4 0.8 | QO Ql Q2 , 12.0 52 0 Clock (-) to CO 39 Max. 
MO Ml M2 CI | 8 0.4/0.8 | Clock (-) to Output 21 Max. oo 
RFZN | 7 PO RO CO | CO 8 0 Clock (-) to CI 39 Max. 23 
: Carry In to Carry Out 24 Max. N 
Mode Control to CO 38 Max. Oo 
Data Set Up Time (+ & -) 24 Max. _O 
Data Set Up Time (other) ll Max. + 
Clear Set Up Time 17 Max. 
Mode Control Set Up Time 28 Max. > 
Data, Mode, and Clear ad 
Hold Time | 6 Max. 0 
a Minimum Clock Pulse Width | 17 = 
RFBng 4 Bit Register IO Il 12 13 , : > 
a * MO Ml M2 PO RO | 0.4 0.8 | QO Ql Q2 Q3 12 48 0 | Clock (-) to Output 21 Max. r 
| RF-N | Data Set Up Time _ 6 Max, rm 
Clear Set Up Time 19 Max. rs] 
Mode Control Set Up Time 28 Max, = 
Data, Mode, and Clear _ 
Hold Time 7 Max. m 
Minimum Clock Pulse Width 20 —” 
NOTE: Propagation delays for a logic string of non-restoring gate elements should be calculated by using a Root Sum Square (RSS) law. NM 
Example: two 6 ns gates and one 7 ns gate in series 
7 Total Time Delay = SQRT (62 + 62 + 72) = 11.0 ns 
All other propagation delay times are additive. ~ G > 
OO”n 
[J 2 Nh 
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“DEVICE DESCRIPTION - 
| EBCDIC/ASCII (MSB) 
Code Converter _ 


1 EBCDIC/ASCII (LSB) | 
F Code Converter. 


| ASCII/EBCDIC (MSB) 


Code Converter 


ASCII/EBCDIC (LSB) 


“f Code Converter 


HOLLERITH/EBCDIC (LSB) 
Code Converter 


HOLLERITH/EBCDIC (MSB) 


| Code Converter 


EBCDIC/HOLLERITH (LSB) 
Code Converter 


| epcDIC/HOLLERITH (MSB) 
| Code Converter 


96 COL/EBCDIC (LSB) 
Code Converter | 


96 COL/EBCDIC (MSB) 


4 Code Converter 


EBCDIC/96 COL (LSB) 
Code Converter 


|EBCDIC/96 COL (MSB) 


Code Converter _ 
EBCDIC/BLC+PAR (LSB) - 
Code Converter 


EBCDIC/BCLHPAR (MSB) 
Code Converter 


EBCDIC/KATAKANA (LSB) , 


iCode Converter 


EBCDIC/KATAKANA (MSB) 


iCode Converter. 


INPUT | 
DESIGNATIONS 


INPUT 


LOAD 


TABLE 4-2 TTL/DTL SUMMARY 


CURRENTS 


@ vi 


LEAK 


OUTPUT 


DESIGNATIONS | 


Ol 02 03 04 


TYPE 


as 


OUTPUT 
*) ow" 


CURRENT 


15 mA @ 


| Vo=0 e 45V 


OUTPUT. HIGH 
OR LEAKAGE 


‘CURRENT 


L O.1mA @ 
925-250 


AC PARAMETERS 


Address to Output 
Enable to Output 


VALUE (nih 
60 Max. 


($37Na aaVMGaVH 00/14 


nad 
Be bt 


” NOILOGS == 


“ANY + ADVd 
V OST9 6077 V 


a 
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DEVICE DESCRIPTION 


PEBCDIC/BCL 1/4 


Code Converter 


“EBCDIC/BCL 2/4 
i Code Converter 


FBCDIC/BCL 3/4 
Code Converter 


ERCDIC/BCL 4/4 
Code Converter 


BCL/EBCDIC 1/2 
Code Converter — 


BCL,/EBCDIC 2/2 


'# Code Converter 


*  RFDn 


RWO} | 


ITHCN 


64 Rit Memory 


1Ol+ Bit Memory 


Hex Inverter 


Hex Inverter (DTL) 


INPUT 
DESIGNATIONS 


AO Al A2 
A3 A4 EO 


IO 11 12 13 


| AO Al A2 A3 
| CS WE 


AO Al A2 A3 
A4 AS A6 A7 


A8 AQ DI WE 


cs 


O1 21 31 41 
51 11 


O1 11 21 
31 41 51 


TABLE 4-2 TTL/DTL SUMMARY (continued) 


INPUT CURRENTS 


@ Vi 
LOAD 
-1.6mA 
+0..40V 


. 


-1,2mA 
+0.45V 


-0.26mA 


(+0.45V 


-0,4mA 
+0 .40V 


-1.6mA 
+0 .45V 


-1.5mA 
+1.1V 


LEAK 


0.10mA 
4.5V 


0.06mA 
4.5V 


0.01mA 
5 .25V 


0,02mA 
4.5V 


 0.10mA 


4,5V 


SpA 
1.9V 


Ql Q2 Q3 Q4 we 


OUTPUT 
"tT ow'' 
CURRENT 


10 mA @ 
V=0.40V 


OUTPUT 
DESIGNATIONS TYPE 


01 02 03 04 OC 
05 06 07 08 


DO OC 


OB 1D 2F OC 
3M 4K 5H Vj=0.7V 


OB 1D 2F Ac tv 
3H 4K 5M 


OUTPUT HIGH 
OR LEAKAGE 
CURRENT 


iG -,2mA @ 
Vz eV 


AC FARKAMETERS 


Address to Output 
Enable to Output 


Address to Output 

Enable to Output 

Minimuc Write Enable 
Pulse Width 

Recovery Time After 
write Enable 


Address to Output 

Foable to Output 

Minimum Write Enable 
Pulse width 

Recovery Tise After 
write Enable 


Address to Output 
Enable to Output 
Minioum Write Enable 
Pulse Width 
Recovery Tine After 
Write Enable 
Input co tal 
tae 
ot 
atic 


Output 


Input. co Selouc 


VALUE (ng)! 


VPES: 


30 


45 
27 


fae 
74 


it 


ry eee 
Pee tee ee 
wee ‘ we 


3 
4 
3f 


PS ae Nes 


i]ye. 

Max. ji, 
Hi 2 & 
i ‘ a 
Ht a 
HER 22 < 
ee Pe eee 
fi; 2c 
Hie 
Pare . 


‘ere 


Maxi! 
Max. 
Max, $8 


bagel 
vert 


Feflare 


Pagid) 2 wy te Fos 


Dvd 
7 NOLLOGS 
19 60%2 V 


Td G 


tg 
is 


“A 


(I 


G 


VO 


sotet? 


| TABLE 4-2 TTL/DTL SUMMARY (CONTINUED) ina 


INPUT CURRENTS ot OUTPUT =i“ «OUTPUT HIGH 


INPUT ss—(<ié‘—‘ RN ouTpUT. =< (S—~*é«~LY (OR LEAKAGE | sc | gs § 
TYPE DEVICE DESCRIPTION DESIGNATIONS _LQAD ‘LEAK = DESIGNATIONS TYPE CURRENT CURRENT AC_ PARAMETERS . VALUE fit 2 Bea. 
e-trieeerabl IO 11 12 13..- | <-1.6mA 0.06mA }| QT QF : TP 9,1 mA @ | H -6.7mA Negative Trigger In | I >a 
sacs alate cena 4 45V 0 45V coat vV=0.45V | V=1.6V “to True Out | 50 Mag ot F 
| iM Ltivibrator . . 3 ~20.72mA Negative Trigger In | | | yw 8 
- , V=2.4V to Comp, Out 50 Maxi] 2a a 
: Minimum Input Pulse — . a a g | 
_ Width a 40 ve : 
Minimum True Output foe. ¥ 
| | | Pulse Width 65 2B r] 
DFBN | Seven Segment ~ | AO AL A2 AB |. -1.5mA SpA ZA ZB ZC ZD Actvj 10 mA @ H OmA @ Input to Output {550 Max Uv > 
Decoder RBI —  f -0.75mA SpA ZE ZF 2G p | 80.45 Vi=4.3V S 
a it oe -6.4mA 225A - RBO : 2.4mA @ H -7Q4A 
 IDCN | Dual Expandable 01 02 03 04 -1.5mA SpA OF IH. = .. | OC.) 36maA@ JL eee @ Input to Output t,_, 3 a {hncanneegnnatu 
| Nand Gate : {05 1112 130 7 +0.40V 4,0V Gas Vi =0.40V Pa JV . 3 Cat ag x 
- 14 15 | ao a | ne ae 
S2-N| Quad.2- Input | TaO Ial IbO -1.6mA  40pA 20 21.2223 | TP | 16 m@ H -.8mA @ Data to Output ty, 2 Max} o 
Multiplexer } Ibl IcO Icl —+0.40V 2.4V oO Vin0.40¥. | Vi=2.4¥ | | ‘at a 
. | 1dO_Idl - Enable to Output g-+ =i Oo 
A E Fate ro) 
Select to. Output ts 35 
es 30 ba fe 
1 4 PROM AO Al A2 A3 =l 6mA =. 06mA | QO QL Q2 Q3 0c 16 mA @ L .02 mA @ Address Access | 70 Max 
Be a | AG AS A6 AT 0O.4V . 2.4V | ; Vy = 0,45V > ve = 2.4V Enable to Out | 40 Max| | “aad | 
CELE | : — ace utaiy teeaacd Z 
| 2x8 PROM AO Al A2-A3 | -0.4 mA -0.04mA | QO Ql Q2 Q3 oc | 16 mA @ L .02 mA @ | Address Access _ 55 Max . 
aes aaa | AG CE ——-0645V0 2.4V. fT Q4 C5 06 Q? | | 0.45V 1) Vv, = 2.4V Enable to Output 35 Max > 
PROM AO Al A2 A3 -.4 mA 0.04 mAj QO Q1 Q2 Q3 Oc 16 mA @ L 0.1 mA @ | Address Access | 40 Max aa 
ss aca 3 | A& AS AG AT. —-0.4V 2.4V | V, = 0.45V | Vy = 2.4V Enable to Output 25 Max = 
CS1 CSZ | - | | pu . 
512x4 PROM AO Al A2 A3 #4 mA 0.04 mA | oe ee _— ft : | | 
soe aa 1 * A4 A5 A6 AJ | ~—0.45V 2.4V QO Ql Q2 Q3 — oC 16 mA @ L. 0.1 mA @ Address Access - 60 Max}! or 
| ieee a CO, V, = 0.45V | Vo = 2.4V Enable to Output —«|_ 35 "7 eA 
S4-N Dual 4-Bit Data | EA EB AO Al -1,.6 mA 0.04 mA] ZA ZB TP | 16 mA @ H .04 mA Data to Output tat 25 Max} | 
«| Selector TAO TAL IA2 ©  0.4V 2.4V | : 1 i = 0.4¥ | VO = 2.4v ee ou 27 me eee 
IA3 IBO IBL : Address to Output a+ 41 Maxi AN 
IB2 IB3 | pee 38 Max os | 
| Enable to Output t 4, | 37 Max. 5 my 
PEP 27 Max, ON 
pd- ry 
ji _ ti oO 
7 OO 
. A) 
oO 
| | | | | | i" wee 
om 
e 4 < =) 
| bx} 


ia a > i 
| me: 


INPUT CURRENTS | OUTPUT = — OUTPUT HIGH es 
INPUT @ Vi = OUTPUT "LOW" OR LEAKAGE z = a 
TYPE DEVICE DESCRIPTION DESIGNATIONS LOAD LEAK DESIGNATIONS TYPE CURRENT CURRENT AC PARAMETERS VALUE (nfl 4¢ ¢ 
7 | = a | , , J 4+ 
| ya PS 
ae 
>% a 
Dm OO 
| -2 mA 0.04 mA : | > zg 
T3AH | Triple 3 Input , | . : pu 
AND Gate “] O0.4V 2.4V TP 20 mA @ H 2 mA Input to Output tpd+ 19 Max. ro g 
V_ = 0.4V V_ = 2,4V tpd- 16 Max. zo ® 
: . 6) 0 720 & 
T2HN | Quad 2-Input | -2 mA 0.04 mA | 0 OO 
-|NAND Gate | 0.4V 2.4V TP 20 mA H 2 mA Input to Output t 17 Max. <) 
| t | Vo = 0,4V v= 2.4V eBgt 14 Max. 
cay (- “) 
-BTSN | Tri-State LO Li PZ. 1S -1.6 mA 0.04 mA {| 00 O1 02 03 TS 38 mA @ H 2.9 mA Data In to Output tpd+ 23 Max. 
Hex Buffer 14 15 DIS4 0.4V 2.4V 04 05 Vo = 0.4V Vo = 2.4V tpd- | 26 Max. | udnen4nuanUt 
| DIS2 (norm, ) (norm. ) (norm. ) High Impedance tpZH 40 Max. 
4 mA 4 mA .04 mA tpZL 45 Max, 
10-15 Only _ a Og oN | Vo = 0.4V Vo = 2,4V | tpHZ 25 Max. sad 
| (high) | (high) (high) tpLz 33 Max. Nj 
eee acca k to Output tpd+ 33 Max Oo 
CR4N {4 Bit Binar Clear, Data -1.6 mA .04 mA | QO Qi Q2 Q3 TP 12 mA @ H 6 mA Cloc Ou tp P . 
Counter . enable P 0.4V 2.4V | Vo = 0.4V Vo = 2.4V (load low) tpd- 37 Max. oO 
Clock, Load -3.2 mA .06 mA {[C 16 mA @ 8 mA Clock to Output tpd+ 28 Max. r 
Enable T 0.4V 2.4V Vo = 0.4V Vo = 2,4V (load high) tpd- 31 Max. > 
Clock to Carry tpd+ 44 Max. =a 
tod- 43 Max. 
Enable T to Carry tpd+ | 23 Max. 1] 
tpd=- | 23 Max. = 
Clear to Output tpd- 46 Max. > 
Clear Recovery Time 28 Max. = 
Clear Pulse Width 24 Min, rm 
Clock Puise width 30 Min, 
Enable F and Lata 7 
Set-up Tine 22 Max. Cc 
Load Set-up Time 25 Max. r~ 
Hold Time Any Input 0 ys 
Bit RAM AO Al A2 A3 -0.4 mA .02 mA | DO OC 16 mA @ L 50uA Address tc Output 59 Max. 
swe AG A5 A6 AZ 0.4V 4.5V Vo = 0.4V Vo = 4.5V Enable to Output 35 Max. 
AS AQ DI WE | Min, WE Pulse width 4C AU 
ts | Recovery Time after 70 Max, 
Write Enable 
mm 
ae 
~ 
i | | Bl eg N 
NOOO | 
= 
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TABLE 4-2 TTL/DTL SUMMARY (CONTINUED) 


BO 
. ae . oO € 
| oOo 4. 
ie se ae INPUT CURRENTS | OUTPUT CURRENTS 2 4 
. INPUT . . 7 @. Vi = . OUTPUT a - HIGH OR | . a ns 4¢ 2 
TYPE DEVICE DESCRIPTION _ DESIGNATIONS LOAD LEAK DESIGNATIONS TYPE LOW @ Vo= __LEAKAGE @ Vo= AC PARAMETERS _ VALUE on & 
. . | | ee 3 | | | @ ~ 
B2CN | Quad 2-Input | Ao BO Al BL | -1.6 mA 4OpA | 2O 41 22 23 oc.) 48m CL: meee ~Input to Output pe = a 24 Q 
NAND Buffer A2 B2 A3 B33 | (0.4 VV 2.4v | ve = 0.4V Vo = 2. a tdt-. 1 | >E 4 | 
a a | a ; a? ae) ~ : | ’ | 16 mA H -2 mA ‘}-Data Input to td+ 20 ro 
327TS | Quad Tri-State {| 10 DO Ii Dl me 1.6 mA - 4OpA ZO Z1 Z2 23 TS t : >> 4 
ere | | 12 D2 13-D3 : 0.4V 2.4V ] ri2 | Vo = 0.4V Vo = 2.4V. Output | td- . | 22 zo a 
i = a (norm. ) (norm) -Disable Input t2H 25 = Ky 
-40pA 4OpA to Output tZL 29: i, 
Vo = 0.4V VO = 2.4V_ tHe 23. | 
(hi #) (hi #) | tLe 22. €> 
era (ee ee 10 Il 12 13 | -1.6 mA 40pA | 20 21 22 23 ts | 32 mA  . H -2.5 mA |-Data Input to td-+ | 21 ue 
| Hex Inverter | | J3 15 D152 D154 AY 2.4V Z4 25 |. Vo = 0.4V Vo = 2.4V Output tdt- | 20 
| | 7  (aorn) (norm) (norm) -Disable Input t#H 39 | 
I0 - I5 only ~40pA 40pA -40pA . 40pA to Output téL 41 ee) 
a en. e 0.5V 2 4V - 7 ae { Vo = 0.4V Vo = 2.4V * -< — tHz ce —_ 
(hi 2) | | | (hi #) . = (hi 2) a 3 tLZ 31 S 
CRCL | CRC Generator/ - DSO S1i_S82 -0.25 mA 4. Q ER | TP 4 mA H -400pA -Clock puise 7 
checker CP CWE P MR | o4v. 2.40 f Vo = 0.4V Vo = 2,4V. width, tw(L). | 35 Min. _ 
. , to | -Reset or preset width | 35 Min. > 
~Clock to Data - = 
output td-- 55 Max. 
td-+ 155 Max. S 
| -Clock to Error output | .. > 
= = oa | an : td-- 60 Max. - > 
: : | | aan td-+ | 60 Max. . mm. 
-Preset to Output : _ 9 
td-+ | 60 Max. SA. 
Sneeee to Output td+- 60 Max. Cc. 
~Set up time, Data or a 
CWE to clock | 55 Min. nh 
“Hold time, Data or . : 
CWE to Clock — 55 Min. . - 
-Recovery time, reset 
oF preset to clock 45 Min. AU 
rw > 
emis: 
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CABLE 4-2 TTL/DTL SUMMARY (CONTINUED) NI 
» * a ~~ > by 


o ¢. 
INPUT CURRENTS OUTPUT CURRENTS 2% 4 
| INPUT @ Vi = OUTPUT HIGH OR SS £ 
TYPE DEVICE DESCRIPTION DESIGNATIONS LOAD LEAK DESIGNATIONS TYPE LOW @ Vo= LEAKAGE @ Vo= AC PARAMETERS VALUE am % 
: | = | a e 
| : : = eee: >4 0 
SCTL | System Controller DO D1 D3 D4 } —250pA LOOpA | DO D1 D2 D3 TS 2 mA H -10yA -STSTB pulse width tpW | 25 Mi 2m 9 
: | ps D7 0.4V 2.4V D4 D5 D6 D? Vo = 0.45V. Vo = 3.6V -STSTB to CPU Data Bus | or "3 
. 7 (norm) Set up time tss 10 Mi ro 
Hold time ~ tsH 20 Mi 72 g 
— | | 72 2 
D2 D6 -750uA 100uA | DBO DB1 DB2 DB3, TS be o 
0.4V 2.4V DB4 DB5 DB6 DB/ 
| 10mA H -lmA ~System Data Bus to 
DBO DBL SB2 DB3 | ~250uA  70UK | SR MEMW tS | Vo = 0.45V° Vo = 2.4V HIDA 
DB4 DBS DB6 DB/ 0.4V 2.4V —— — (norm) (norm) Set up time tDS 10 Mi TTR 
TOR 10W Hold time © tDH | 20 Mir 
STSTB -500uA 100uA | INTA -STSTB to Control . 
0.4V 2.4V : ; Outputs tDC 60 Ma 6 
acm 
DBIN HLDA -250uA 100uA ws : -100uA 100uA > -DBIN to Control 5 
4 0.4V. © 2.4V Vo = 0.45V. Vo = 5V Outputs tRR 35 Max oO 
(Hi # all (Hi 4 all 
outputs) outputs) oe 
WR BUSEN -250uA L100uA aWe to Contre: > 
0.4V 2a Outputs twR 45 Max ~~ 
-DBIN to CPL Date Bus 0 
rRE oC Ma S 
-Svstez Data Sus to > 
cpr Data Bsus during mi 
Reaé ft&P ao MA 
arice “tho 45: Ma = 
-STST3 te System Data r~ 
Bus “VE 45 Mat AA 
-BUSEN to Svstem Data | 
Bus tE 35 Max 


1OVd 
WS 


6 
7 NOLLO 
V OST9 6O@? V 


’ 
s 
ec 


Td 


r 
U 
ry 


1 °A 


¢ 
‘ 


. I 
-HLDA to Control Gutpurs}| oe | 
CHD 30 Max oS 


TABLE 4-3 INTERFACE CIRCUITS SUMMARY 


INPUT CURRENTS 


mt 


Se tees INPUT — @ Vig OUTPUT | OUTPUT CURRENTS = oo ) 
i = . 4 7 , ; ER Vv . i) an 
TYPE DEVICE DESCRIPTION DESIGNATIONS LOW. HIGH DESIGNATIONS LOW HIGH Pedal VALUE (ns) a: 5 
LDAN | Dual IBM Interface | | OA OB OC OD OE }-1.6 mA 604 mA OY 1Y -0,24 mA .59,3 mA ‘| Input to Output tpd+ | 25 Max. fe 2 | 
& a iE IF _ > _ | 100pf to gnd | = | fay 
: . _ i eee vn @. 
LDPN | Dual Interface _ | AO Al BO Bl -1.6 mA 1.0 mA | . . 100 mA Input to Output tpd+. 65 Max. a x el 
Line Driver | 0.40 V 5.5V , , Max. | | tpd- 35 Max. x o 
: | : ; oe | | : ye Oe 
LRFEN |] Dual Interface AO BO CO ZO 21 15 mA -> mA Input to Output. a 3 
: ‘| 2,=390 & 30 pf tpd- 75 Max. zo («8 
| v0 0 
} ATT 
E - 
5 Oo 
w mal 
c » NS 
a co) 
C © 
5 
a ae = 
z Pd 
7 7 
7 0 
vy INPUT VOLTAGE - VOLTS = 
| mo 
ae 
Cc 
rf 
| | om 
| 0.45V 4,.5V | | 
LDGN | Quad EIA Line AO Al A2 A3 1,3 mA [OL mA [ZO 21 22 23 Vout OV & Input to Output tpd+ 250 Max, | ms 
Driver | Bl B2 B3. ov 5 .0V Vor eV with | a aU Max. A | 
equal to 3K ohms @ Z,=3K 6 15 pf ; | 
mn > 
> 
BQN 
FAN. 
| HO 
row. 
| Ow 
fo») 
ee et on 
fF oO 
< 
eo - > | 
> — TN 


TYPE 


LRGN 


SAMN 


SBMN 


LQAN 


DVCN 


LDDN 


LQBN 


TIBR 


DEVICE DESCRIPTION 


Quad FIA Line 
Receiver 


Dual Sense 


Amplifier 


Dual Comparator/ |. 
Sense Amplifier 


Quad MOS Driver 


Differential Compa. 


Dual Line Driver 


Quad MOS Driver 


Hex Bus Receiver 
With Hysteresis 


S140 | Dual 4-Input 


TABLE 4=3 INTERFACE CIRCJITS SUMMARY (CONTINUED). 


INPUT 
DESIGNATION 


AO Al A2 A3 


AO Al BO Bl 


sO Sl 


AO Al BO Bl 


SO Sl 


SC 


DAl DA2 
DB1 DB2 
Ell E21 
BZ, B22 


Il 12 13 14 
I5 16 


DA DB 


INPUT CURRENTS 


OUTPUT 


DESIGNATION 


ZO Zl 22 23 


20 Z1 


@ Vi = 
LOw HIGH 
-&,3 to 8.3 to 
-3.6 mA @ 3.6 mAC 
-25V 25V 
-.43 mA @ .43 mAG 
-3.,0V 3.0V 
0.075 mA 

OV 


~.01 mA 
-25mV 25mV 
Vie=-2¥ Vic=+2V 
-1.6 mA ~04 mA . 
OV 2.4V 
-3.2 mA 208 mA 
OV 2.4V 
1.5 mA 8.0 mA 
C.60V 1.0V 
-4,.0 mA 
0.40V 
-3.0 cA 04 mA 
0.40V 2.4V 
-6.0 mA 08 mA 
0.40V 2.4V 
-.25mA .01 mA- 
0.45V 5.0V 
-.3 mA 02 mA 
0,.45¥ 5.0V 


LOuA 50uA 
0.4V ?.4V 
-3.imA SOuA 
O.4V 2.4V 


mA 0.08 
5V 


-075 mA {ZO Z1 


Yo 


Yl Zl Y2 22 


OAl QA2 
OB1 OB2 


OUTPUT CURRENTS 


~ nnn 


- ag 
LOW HIGH AC PARAMETERS VALUE (HIN SS 8 
10 mA -5.0 mA Input to Output ae 
0.45V 2.6 to =390 ohms — tpd+ 60 Max. [Ill] 7m & 
5.0V R/=3.9K ofms —tpd- 100 Max. [ill] >27 5 
: 2 
} Was 8 
16 mA -.4 mA Amplifier Delay tpd++ 40 Max. |] >= og 
0.40V 2.4V @2,=288 ohms & l5pf ra 3 
| tpd-- 60 Max. 22 
; 4 ae 
Strobe Delay tpd++ 30 Max. 7 } 
@Z, =288 ohms 4 l5pf | 
tpd-- 50 Max. 
Vor= 0 4V Voy 4 o¥ Amplifier Delay tpd++ 35 Max. ¢; 
R,=330 0 RY=1K @2;=470 & Lpf |snnHHnAANnAT 
to Vee to Vcc tpd-- 20 Max. 
Gate Delay tpd+- 17 Max. 
@ 2,.=470 & 15pf 
L 
tpd—-+ 17 Max. ad 
N 
Voge Input to Output 45 Max. = 
Vopr t2V ev tel 
lo=+60mA Vop> OV 4 C,=250pf i 
8 mA 50 mA Input to Output tpd+ 150 > 
0.40V 1.5V -  tpd= 215 ad 
6.5 mA ~l mA Input to Output td _ 20 Max. / 
0.40V 5.0V Inhibit to Output td | 30 Max. = 
@ Z,=50 ohms & 40 pf | > 
z= 
mi 
100 mA -100 mA Input to Output tpd+ 24 Max. AS 
@ C= 200 pf rm 
rm 
| ~” 
16mA -400uA Receiver Input to 
0.4V 2.4V Output td-+ 4Q Max 
| P tdt- 34 Max 
Disable Input to 
Output td-+ 15 Max, 
tdt- 15 Max. ny 
: > 
60 mA @ 40 mA Input to Outout tpdt 13 Max 


Vo= 0.5V Vi= 2.1V 


tpd- 13 


4 
| x 
"AAU TT 
7 NOILOAS 
V OST9 60722 V 


q 


I 


NUMERICAL 
| LOGIC ELECTRICAL ODOC 

DESCRIPTION FAM SPEC CREV) CONT 
DUAL INVERTER CTL 1120 0995 —€ MSP 
QUAL BUFFER CTL 1120 0938 0 MSP 
J/ FLIP FLOP CTL 1121 2958 € MSP 
8 BIT MEMORY CELL CTL 21124 5776 D NSP 
OIFFERENTIAL COMP. | | _ 
CRC GENERATOR/CHECKER TTL 1269 7561 A DOWN 
TRIPLE 3 INPUT AND TTL 1447 3557 DOWN 
JPEN COLLECTOR BUFFER TTL 1447 3581 C OQWN 
DUAL 4 INPUT MUX | TT 1447 3714 DOWN 
& BIT BINARY CCUNTER TTL 1447 $771 DOWN 
QUAD 2 IN MUX TTL L447 3797 DOWN 
256 X & PROM TTL 1447 9455 DOWN 
64x4 FIFO MEMORY MOS 1448 9165 A DOWN 
1024 BIT RAM TTL 1449 1104 DOWN 
HEX INVERTER D¥L 1471 4356 0 PLYM 
2 X & BUFFER - OYL 1471 4398 PLYM 
QUAD 2 INPUT NAND TTL 1479 0240 DOWN 
NUAL SENSE AMP. TTL E MSO 
TTL TO MOS LVL CONV — 1673 0319 ExSO. 
OPEN COLLEC. HEX INV TTL 1674 4963 E DOWN 
QUAD MOS DRIVER E“Sso 
1024 BIT MEMORY “OS EMSO 
25 OHM RESISTOR PACK ESO 
RES/CAP PACKAGE £ SO 
200 OHM RESISTOR PACK E “SO 
QUAL SENSE AMPLIFIER FT _. _ EMSO 
DUAL INVERTER CTL 1705 7498 D_ LSPT 
DUAL BUFFER CTL 1705 7571 8B LSPT 
DUAL JK/D FLIP FLOP CTL 1780 3123: C SBP 
QUAD LATCH CTL 1910 2458 E SBP 
3=-BIT REGISTER | CTL 1780 4196 C_ LSPT 
4=BIT REGISTER | CTL 1779 5956 A_ LSPT 
MONOSTABLE MULTI TTL 1904 0062 C MSP 
1 OF 8 DECODER CTL 1909 0471 F SBP 
DUAL FULL ADD/SUB CTL 1910 2482 G SBP 
8 INPUT MULITPLIXER CTL 1910 2441 E SBP 
4-BIT COMPARATOR CTL 1910 2466 E SBP 
HEX RESTORER CTL 1909 0463 E — SBP 
HEX INVERTER CTL 1909 0455 F SBP 
QUAL UP AMPLIFIER | MSP 
CARRY LOGIC GATE CTL 1910 2474 E SBP 
&e 353 GATE CT 1929 4701 C MSP 
320202 GATE | CYL 1929 4693 B MSP 
PRIORITY ENCODER CT 1914 0755 € SeéP 
Leleist GATE CTL 1929 4679 8 MSP 
B INPUT GATE. CYL 1929 4636 A MSP 

CTL 80 


We 


ee! 


_. ANNE 


ST AND ARD MACH 
ASSEMBLY NO 
1123 9050 C 105 
1123 9092 C 108 
1122 9100 C 1122 
1123 9134 C 103 

1209 7041 

1209 7561 

1447 3557 

1447 3581 

1447 3714 

1447 3771 

1447 3797 A 

1447 9455 

1448 9165 

1449 1104 

1471 4356 D 56 
1471 4398 98 
ix’ 9 Q0240 

1673 0004 8 513 
1673 0319 

1674 4963 € 

1674 4971 8B 

1674 5150 D 

ig7S 0572 

1675 0580 

1675 0754 A 
A677 7682 
.1705 7480 305 
1705 7563 308 
1779 6137 167 
1779 6145 168 
1779 6152 169 
1779 6160 170 
1901 7102 A118 
1904 0161 B 703 
1904 0179 708 
1904 0187 B 704 
1904 0195 706 
1904 0245 702 
1904 0252 701 
1907 7726 ~ 501 
1949 O0513 8B 707 
1911 9098 C 415 
1911 9106 C 420 
1914 0748 B 722 
1916 5133 C 410 
1916 5158 C 411 

C 404 
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SANTA BARBARA PLANT 


DA 
DESC 


IA-N 
BA-N 
FA-0 
AMC N 
DVCN 
CRC1 
T3AH 
B2CN 
S4-N 
CR4&N 
S2-N 
P0O1 
FFO1 
RWO6 
IHCN 
IDCN 
T2HN 
SBMN 


 JTQBN 
THON 


TQAN 
RAM 1 
RPON 
RPCN 
RPAN 


IF-N 
BF-N 
FFAN 
LFAN 
RFZN 
RF-N — 
TAON 


-DFAN 


AFAN 
MF AN 
CFAN 
BHAN 
THAN 


| CFBN 


GFIN 
GFJN 
EFAN 
GFE N 
GBF N 
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NUMERICAL (Continued) 


— STANDARD — DA LOGIC ELECTRICAL o0€ 


MACH. | 
ASSEMBLY NO DESC DESCRIPTION FAM SPEC (CREV) CONT . 
1916 5651 C 407 GFBN 464 AND GATE | CTL 1929 4628 B MSP 
(19146 6115 C 4619 MOPN MICRC OPERATOR CTL 1916 6131 B MSP 
1918 3599 € 724 MILN EBCOIC ASCIT MSB TTL 1918 3631 8 MSP 
1918 3607 C 725 MI2N EBCDIC ASCII tsB TTL 1918 3631 8 MSP 
— 1928 3615 C 726 MI3N ASCIT EBCDIC MSBO |) 6OTTL 61918 3631 B MSP 
1918 3623 C 727 MEGN ASCIT EBCDIC LSB TTL 1918 3631 B MSP 
1918 4282 D 414 GFKN 3525202 GATE CNL). CTL 1929 4644 B MSP 
‘1942 6428 A 775 OFRN OUAL LINE RECEIVER CTt 1942 6436 8 MSP 
(1948 5051 BISN TRISTATE HEX BUFFER TTL 1948 5051 MSP 
1948 5069 — TSN TRISTATE HEX INV. TTL 1948 5069 A MSP 
1959 5719 MCPU 3 BIT MICROPROCESSOR MOS 1959 5719 MSP 
1999 S727 SCTL SYSTEM CONTROLLER TT 1959 5727 MSP 
2200 8320 8 618 RPNN 3500 OHM RES PACK | SBP 
22u0 8460 8 Sil VICEC AMPLIFIER 2201 5044 B SéP 
2200 8478 A 615 DL2N 20 NSEC DELAY LINE ~ 2201 5010 A Sé6P 
2200 8486 A 616 OLSN 30 NSEC DELAY LINE 2201 5028 8 SBP 
(2200 8494. A 617 DLCN 100 NSEC DELAY LINE. 2201 5036 B SéP 
2201 4062.  #$746 RFBN 4-BIT REGISTER CTL 2201 4104 F SBP 
2201 4096 745  RFAN 3=BIT REGISTER CTL 2201 4054 E _ SBP 
2201 41446 B 7&9 MHIN HOLL EBCDIC LSB TTL 1918 3631 B MSP 
2201 4153 8 750 MH2N HOLL EBCDIC NSB TY 1918 3631 B MSP 
2201 4161 8 747 MH3N EBCOIC HOLL LSB TTL «#1918 3631 8B MSP 
(2201 4179 8B 748 MH&N EBCOIC HOLL MSB8 TTL 1918 3631 8 MSP 
2201 7602 2 143 LOGN QUAD LINE ORIVER 2201 7602 2 SéP 
2204 4200 C 753 MJIN 96 COL EBCDIC LSB TT 1918 3631 8 MSP 
2204 4218 C 75% MJS2N 96 COL EBCDIC SB TTL 1918 3631 8 MSP 
22u4 6226 C 755 MJ3N EBCOIC 96 COL LSB TYL 1918 3631 B MSP 
2204 4234 C 756 MJ4N EBCDIC 96 COL NSB TTL 1918 3631 B MSP 
2204 4291 A GBIN OTL CTL LVL CONV | S$ 8P 
(2204 46309 A GB2N OTL CTL LVL CONV SBP 
22u4 S317 A GB3IN CTL CTL LVL CONV sep 
22u4 4325 A GB4N CTL MOS CLK CONV sap 
«2204 4333 A GBSN CT& MOS CLK CONV S@P 
2204 &34h A GB6N CTL MOS CLK CONV S$ 8P 
2204 4358 A OPIN OISCR OLODE ARRAY SeP 
2204 4366 A DP2N DISCRETE DIODE ARRAY | | Sep 
22u4 5124 C 757 MKIN EBCOIC BCL PAR LSB TTL 1918 3631 8 MSP 
—-22@u4 5132 C 758 MK2N EBCDIC BCL PAR MSB TTL 1918 3631 B MSP 
22u4 9761 B 142 SSRN DUAL 100 BIT S/R MOS 2204 9779 0 SBP 
~ 2205 2609 C 752 RFCN 64 BIT MEMORY TTL 2205 2617 8 SEP 
(22u5 6188  RPZ2N 2.2K RESISTOR PACK é . $@P 
2206 1626 A 765 RFON 256 BIT MEMORY TTL «2206 1634 C SBP 
2206 6922 633 RPON RESISTOR NETWORK | — §eP 
= 2206 6930 63% RPBN RESISTOR NETHORK S8P 
22u7 1716 8 772 SSAN QUAD 100 BIT S/R - MOS 2207 1724 E SEéP 
2207 8273 A. 779 LRPN OUAL LINE RECEIVER 2201 6216 A Se@P 
«2207 8299 A 780 LOPN OUAL LINE DRIVER 2201 6224 A SBP 
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NUMERICAL (Continued) 
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STANDARO MAC H DA a LOGIC ELECTRICAL ODOC 
ASSEMBLY NO DESC DESCRIPTION FAM SPEC CREV) CONT 
22408 0014 C 776 RMIN EBCDIC KATAKANA LSB TTL 1918 3631 8 MSP 
2208 0022 C 777 RM2N EBCDIC KATAKANA MSB TTL 1916 3631 B MSP 
2208 4834 631 CPIN 20C PF CAP PACK 
2210 9821 A GB7N SISCRETE ASSEMBLY SEP 
2210 9839 A GBBN ODOISCRETE ASSEMBLY | | SBP 
2210 9847 A GBIN ODESCRETE ASSEMBLY SEP. 
22i2 2592 OSCD $07.2 KHz XTAL.CLK.OSC. SBP 
C219 4534 MPPT PROG PERIPHERAL INTRF. MOS 2219 4534 SBP 
2314 2847 | OSCC 12 MHz XTAL .CLK.OSC SEP. 
2315 2127 UART ASYe RECe/STRANS. MOS 2315 2127 VIEJ 
—2319 S274 A | PR4N 256 X 4 PROM TT 2319 5274 A VIES 
2349 5282 A PRSN S12 X & PROM. TTL 2319 5282 A VIEJ 
2475 2222 — LDON OUAL LINE DRIVER . TTL 7 
2540 0656 RWi3 1024 BIT RAM TT 1449 1104 C DOWN 
2602 28689 | $140 OUAL 4 INPUT LINE DRV TTL 2692 2889 DOWN 
—26u2 7300 B2TS QIUAD TRISTATE BUFFER TTL 2602 7300 0 OOW | 
6264 2044  TIBR HEX RECEIVER/SHYSTRS TTL 2604 2044 B DOWN 
2607 6075 PROB 32 x 8B PROM | : TTL 2607 6075 A. OUWN 
2623 5945 — RAM? GK BIT DYNAMIC RAM MOS 2623 5945 A 


ESO 


DOCUMENT CONTROL PLANT ABREVIATIONS ARE AS FOLLOWS: 


S6P 


- CSG/SANTA BARBARA 
MSP - CSG/PASADENA | 
PLYM = PLYMOUTH PLANT | 
EMSJ ~ ELECTRONIC MEMORY SYSTEMS ORGANI ZATION CPISCATAHAY: Node) 
“LSPT = CSG/TREDYFFRIN | 
DOWN - CSG/DOWNINGTOWN 
VIES = CSG/MESSION VIE JO 
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. SANTA BARBARA PLANT | = 
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ALPHABETICAL 
STANDARD . MACH DA. : ee — LOGIC ELECTRICAL 00C 
ASSEMBLY | NO DESC DESCRIPTION FAM SPEC (REV) CONT 
1904 0179 708 AFAN QUAL FULL ADD/SUB ~ CTL 1910 2682 G séeP 
11¢3 9134 C 103 AMCN 8 BIT MEMORY CELL CTL 1124 5776 D0 «SP 
1123. 9092 C 108 BAN OUAL BUFFER - CTL 1120 0938 D MSP 
‘1705 7563, =6308 =: BFeN{ OU AL BUFFER CTL 1705 7571°8 LSPT 
1904 0245 = 702 BHAN. HEX RESTORER © | CTL 1909 0463 € Sop 
1948 5051 -  BISN TRISTATE HEX BUFFER TTL. 1948 5051 MSP 
1447 3581 _ B2CN OPEN COLLECTOR BUFFER TTL 1447 3581 C DOWN 
26u2 7300 B2TS QUAD TRIWSTATE SUFFER TTL 2602 7300 0D ODGQWN 
1904 0195. 706 CFAN 4&8LT COMPARATOR - CTL 1910 2466 E SEP 
1909 0513 8 707 CFBN CARRY LOGIC GATE CTL 1910 24674 € SOP 
2208 4834 631 CPLN 200 PF CAP PACK © ao 38 a 
‘1209 7561 CRC1 CRC GENERATOR/CHECKER TTL 1269 7561 A DOWN 
14647 37710 CRON & BIT BINARY COUNTER TTL 1447 3771 DOWN 
1904 0161 8 703 OFAN 1 OF 8 DECODER CTL 1909 0471 F SBP 
1942 6428 A 775 OFRN OUAL LINE RECEIVER CTL 1942 6436 B MSP 
22u0 8478 A 615 DL2N 20 NSEC DELAY LINE 2201 5010 A SEP 
2200 6486 A 616 ODLSN 50 NSEC DELAY LINE. 2201 5028 B séEP 
2200 8494 A 617 DLCN 100 NSEC DELAY LINE (2201 5036 8 SaP 
(2204 4358 A  -———dDPAN) «=DESCR DIODE ARRAY ©  -$BP 
2204 4366 A | ODP2N DISCRETE OLODE ARRAY SEP 
1209 7041 = OWCON DIFFERENTIAL COMP.  _ Ss 
1914 0748 8 722 EFAN PRIORITY ENCODER CTL «61914 0755 E SEP. 
42239100 C 182. FAO JoK FLIP FLOP CTL 2121 2958 € MSP 
1773 6137 7167, FRAN QUAL JK/D FLIP FLOP = CTL «1780 3123 C Sap 
1448 9165  —- FFOL «64x64 FIFO MEMORY MOS 1448 9165 A DOWN 
1916 5158 C 411 GBFN 8 INPUT GATE © CTL 1929 4636 A MSP 
2204 4291 A  GBIN OTL CTL LVL CONV ie = | sep 
2204 4309 A GB2N OTL CTL LVL CONV SAP 
— 2204 4317 A GB3N CTL CTL LVL CONV | SEP 
2204 4325 A GB4N CTL MOS CLK CONV SaP 
2204 4333 A GB5N CTL -MOS-CLK CONV Sap. 
220% &36t A GBEN CTL MOS CLK CONV SBP 
(2210 9821 A GB7N OLSCRETE ASSEMALY ~ SBP 
2210 9839 A GB8N OLSCRETE ASSEMBLY SBP 
2210 9847 A GBIN DISCRETE ASSEMBLY | - | SaP 
1916 5851 C 407 GFBN 464 AND GATE CTL 1929 4628 8 MSP 
(“19136 5133 C 410 GFEN Leloisl GATE. CTL 1929 4679 8 MSP 
1916 5794 C 404 GFFN 2529242 GATE CYL 1929 4677 B MSP 
19131 9098 C 415 GFIN 45253 GATE ~ CTL 1929 4701 C MSP 
(1911 9106 C 620 GFIN 3620202 GATE CTL 1929 4693 8B MSP 
1918 4282 D 414 GFKN 3520252 GATE CNL) CTL 1929 4644 B MSP 
11239050 C 105 IA"N OUAL 0995 


NN 
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STANDARD 
ASSEMBLY 


1471 
1705. 
1904 
1471 
1674 
1674 
1673. 
1948 
—6 2475 
22ul 
2207 
2602 
1779 
2207 
(1959 
1904 
22u01 
2201 
22ul 
2201 
1916 
1918 
1918 
1918 
2204 
2204 
22u% 
22u4 
2204 
2204 
1916 
2219 
235144 
2212 
1447 
2607 
(23149 
2319 
1674 
2623 
1779 
2201 
(2201 
1779 


4398 
7480 

0252 

4356 
496 3 
497) 
0319 
5069 
2222 
7602 
8299 
2889 
6145 

8273 
5719 
0187 
6146 
4153 
4161 
4179 
3599 
3607 
3615 
3623 
4200 
4218 
4226 


4234. 


5124 
5132 
6115 
4534 
28467 
2592 
9455 
6075 
5276 
5282 
5150 
5945 
6152 
4096 
4062 


6160 — 


>» ™ 


> 
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MACH 


NO 


169 


— 7145 
7146 


170 
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ALPHABETICAL (Continued) 


4-BIT REGISTER 


| LOGIC ELECTRICAL 
DESCRIPTION FAM SPEC CREV) CONT 
2 X 4 BUFFER OTL 1471 4398 PLY 
DUAL INVERTER CTL 1705 7498 D0 LSPT 
HEX INVERTER CTL 1909 0455 F Sap 
HEX INVERTER OTL 1471 4356 0 PLYM 
OPEN COLLEC. HEX INV TTL 1674 4963 E£ DOWN 
QUAD MOS DRIVER EMSO 
TTL TO MOS LVL CONV. 1673 0319 EMSO 
TRI-STATE HEX INVERTER TTL 1948 5069 A MSP 
OUAL LINE DRIVER TTL 
QUAD LINE ORIVER 2201 7602 2. Sep 
DUAL LINE ORIVER 2201 6224 A SBP 
DUAL 4 INPUT LINE DRV TTL 2602 2889 DOWN 
QUAD LATCH —_ CTL 1910 2458 E£ SBP 
DUAL LINE RECEIVER 2201 6216 A sep 
8 BIT MICROPROCESSOR MOS 1959 5719 MSP 
3 INPUT MULTIPLEXER CTL 1910 2441 € Sep 
HOLL EBCDIC LSB TTL 1918 3631 8 MSP 
HOLL EBCDIC MSB TTL 1918 3631 8 MSP 
EBCOIC HOLL LSB TTL 1918 3631 8 MSP 
EBCDIC HOLL MSB TTL 1918 3631 8 NSP 
EBCDIC ASCII MSB TTL 1918 3631 -B MSP 
EBCDIC ASCII LSB TTL 1918 3631 8 MSP 
ASCII EBCDIC MSB TTL 1918 3631 B MSP 
ASCII EBCDIC LSA TTL 1918 3631 B MSP 
96 CCL EBCDIC LSB TTL 1918 3631 B MSP 
96 COL EBCDIC MSB TTL 1918 3631 8 MSP 
EBCDIC 96 COL LSB TTL 1918 3631 8 MSP 
EBCCIC 96 COL Sa TTL 1918 3631 8 MSP 
EBCDIC BCL PAR LSB TTL 1918 3631 B MSP 
EBCDIC BCL PAR MSB TTL 1918 3631 B MSP 
MICRO OPERATOR CTL 1916 6131 B MSP 
PROG PERIPHERAL INIRF. MOS 2219 4534 SEP 
12 MHz XTAL.CLK.OSC | SBP 
307.2 KHz XTAL.CLK.OSC sap 
256 X & PROM TTL 1447 9455 DOWN 
32 xX 8 PROM TTL 2607 6075 A DOWN 
256 X & PROM TTL 2319 5276 A VIE3 
512 X & PROM TTL 2319 5282 A VIEJ 
1024 BIT MEMORY = ~~ MOS ENSO 
6K BIT DYNAMIC RAM MOS 2623 5945 A EMSO 
3=BIT REGISTER CTL 1780 4196 Cc LSPT. 
_3=BIT REGISTER — CTL 2201 4054 E SBP 
4=-BIT REGISTER CTL 2201 4104 F SBP 
CTL 1779 5956 A 


~_ 


DOCUMENT CONTROL PLANT AGREVIATIONS ARE AS FOLLOWS? 
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ALPHABETICAL 


CSS/SANTA BARBARA 
CSG/PASADENA 


PLYMOUTH PLANT 


ELECTRONIC MEMORY SYSTEMS ORGANIZATION CPISCATAWAY> Nee? 


CSG/TREDYFFRIN 
~—CSG/OOMNINGTONN 


CSG/HISSTON VIEJO 


CContinued) 
STANDARD MACH DA — io LOGIC ELECTRICAL DOC | 
ASSEMBLY NO DESC — DESCRIPTION FAM SPEC CRE) CONT : 
2205 2609 ¢ 752. RFCN 64 BIT MEMORY TTL 2205 2617 8 SBP 
2206 1626 A 765 RFDN 256 BIT MEMORY TTL 2206 1634 C SBP 
2208 0016 C 776 RMIN EBCDIC KATAKANA LSB TTL 1918 3631 8 MSP 
2208 0022 C 777 RM2N EBCDIC KATAKANA #S8 TTL 1918 3631 8 MSP 
1675 07546 & RPAN 209 OHM RES PACK ENSO | 
1675 0589 | RPCN RES/CAP PACKAGE  £4SO- 
- 1675 9572 | RPON 25 OHM RESISTOR PACK EM SO. 
(2206 8329 8 616 RPNN 509 OHM RES PACK SBP. 
2205 6168  - RP2N 2.2K RESISTOR PACK SBP. 
2206 6922 633 RPON RESISTOR NETWORK SBP 
(2206 6930 634 RPBN RESISTOR NETWORK | | SBP 
1449 1106) RW06 1024 BIT RAM TTL 1449 1104 DOWN. 
(2540 0656 RW13 4024 BIT RAM TTL 1449 1104 C DOWN 
1677 7682 | SAMN DUAL SENSE AMPLIFIER TTL | EMSO 
1673 000% 8 513 SBMN OUAL SENSE AMP. TT MSO 
1959 5727 §$CTL SYSTEM CONTROLLER TT 1959 5727 MSP 
2207 1716 8 772 SSAN QUAD 109 BIT S/R 0S 2207 1724 E SBP 
2204 9761 8B 142 SSRN DUAL 100 BIT S/R MOS 2204 9779 D0 SBP 
1667 ST9T A S2°N QUAD 2 IN MUX TTL 1447 3797 DOWN | 
(1447 3716 S4°N QUAL 4 INPUT MUX TTL 14467 3714 DOWN 
1901 7102 A 118 TAON MONOSTABLE MULTI. TTL. 1904 9962 C MSP. 
260% 2064 T18R HEX RECEIVER/HYSTRS. TIL 2604 2044 8 DOWN 
1479 0249 T2HN QUAD 2 INPUT NAND | TTL 1679 9240. DOWN 
(1447 3557 . -T3AH 6TRIPLE 3 INPUT AND TTL 24647 3557 DOWN 
2315 21270 UART ASY. REC./TRANS.~ MOS 2315 2127 VIEJ 
1907 7726 sot DUAL OP AMPLIFIER - | MSP 
2290 8469 8 SL1 VIDEO AMPLIFIER 2201 5044 B SBP 
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4.2 Comparative Costs 


(CTL, TTL/DTL, and MOS) is taken as 1.00, or unity. 
complex devices within each category are compared to unity. 


CTL Integrated Circuits 


Number 


~ 1904 


1123 
1705 
1904 
1904 


1909 
1904 


1914 


1909 
1916 


1916 


1916 
1911 
1911 
1918 


1705 
1904 


1904 


1904 
1916 
2201 
2201 


0179 
9134 
7563 
0245 


0195 


0513 
0161 
0748 
0505 
5851 


9133 
5794 
9098 
9106 


4282 


7480 


0252 
0203 
0187 
6115 


4096 
4062 


CTL ILI 


2309 
(2309 
2308 
2308 
2309 
2309 


2309 


1804 
1887 
6234 
6275 
1846 
1861. 


2141 


AFAN 
AMCN 
GB-N 
BHAN 
CFAN 


CFBN 
DFAN 
EFAN 
FFAN 
GFBN 


GFEN 
GEFFEN 
GFIN 
GFJN 
GFKN 


IF-N 
THAN 
LFAN 
MFAN 
MOPN 


RFAN 
REF BN 


AFAN 
FFAN 
BG-N 
BHAN 
CFAN 
LFAN 
RFBN 


Dual Fl Adder/Sub 


8 Bit Memory 


| Rel. 
DA # Brief Description Cost 


Dual Buffr (2,2) © 


Hex Restorer 
4 Bit Comparator 


Carry Logic Gate 


1 of 8 Decoder 

Priority Encoder 
Dual JK/D F-Flop 
Dl And Gates 4,4 


Qd Gates 1,1,1,1 
Qd And Gates 
Triple And Gates 


Qd And Gates (3222) 
Qd And Gates (3222) 


Dual Invrtr. (22) 


Hex Inverter 
Quad Latch 

8 Inpt Multiplxr 
Micro Operator 


3 Bit Register 
4 Bit Register 


Dual Fl Adder/Sub 
Dual JK/D F-Flop. 


Dual Buffr (2,2) 
Hex Restorer 

4 Bit Comparator 
Quad Latch 

4 Bit Register 


3.69 
2.14 
1.00 
1.29 


4.05 


4.02 
4.48 
4.21 
3,69 
1.05 


1.05 
1.05 
1.17 
1.17 


ali 


1,05 
1.40 
4.05 
3.90 
1.52 


19.88 
10,24 


4.38 
4.52 
1.31 
Laon 
5.38 
3.95 
7.43 


IA 


The basic assumption is that a selected gate cost within each category 
Costs for other 


TTL/DTL Integrated Circuits 


Number _ 


1901 
1471 
1674 
2205 


2206 


— 2212 


1447 
1449 
1447 


7102 
4356 
4963 
2609 
1626 


6403 
9455 
2060 
3797 
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DA # Brief Description Cost 


TAON 
LHCN 
THCN 
RFCN 
RFDN 


RWO06 


Pool 


POO2 
S2-N 


Mnstble Multivib. 


DTL Hex Invrter. 
TTL Hex Invrter. 
64 Bit RAM 
256 Bit RAM 


1K RAM 

256 x 4 PROM 
32 x 8 PROM 
Quad 2-In Max. 


1K ROMs 


MOS Integrated Circuits: 


Number 


1674 5150 RAML 1024 Bit Memory 


2207 1716 SSAN Quad 100 


Bit Shift. 
Register 

2204 9761 SSRN Dual 100 Bit Shift 
Register — 


1.24 
1.00 
ee 
8.00 


10.00 — 


39.20 
18.00 
13.00 

2320 
13.60 


Rel. 
DA # Brief Description Cost 


—~ 1,03 


1.00 


L.1l 
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5.0 CARD IMPLEMENTATION & INTERFACE RULES 
Sai1 B-1700 Card Description 


5.1.1 Size 


The B-1700 card dimensions are as shown in Figure 51. They are 
approximately 11.750 inches by 14.250 inches, © 


541.2 Card Edge Contacts 


‘Each card is equipped with 50 edge contacts on each side. Figures 5-1 
and 5-2 show the contacts and their code designations. 


5.153 Device Accommcdations 


DIPS - Mounting facilities are provided for 120 D.I.P. I.C. devices. 
They are mounted on the component side as shown in Figure 5-1, 
Position designations are by letter row plus number row as in 

Figure 5-1, Individual D.I.P. lead pins are designated.from A to §& 
as shown in Figure 5-3. Letters I, O, and Q are not used. 


Bus Bars - Provisions have been made for the mounting of up to 5 
bus bars on the component side as shown in Figure 5-1. 


~ Coax Connector - Each board has provision for mounting ome coax 
connector tor clock connection if needed. This is shown in the two 
views of Figure 5-4. 


Frontplane Connectors - There are four positions for frontplane 
connectors, as shown in Figure 5-4, Each connector has 50 contacts 

It can be used to provide 25 individual signals or 12 signal pairs for 
memory daisy chain. 


Internal Resistors - One or two discrete resistors may be substituted 
for a D.I.P. 1.C. package, as shown in Figure 5-4,. unless mounted on 
a Header chip as in Fig. 557 where 8 1/4 w Resistors, Diodes, etc. 
may be mounted. , 7 


Pull Down Resistors - The use of discrete resistors is provided for | 
at the bus bar end of the D,I.P. I.C. location, as shown in Figure 5-4 and. 
5-5. Normal use is for the resistor to be tied to -2.0V. For specia! 
requirements it can be tied to 4,.75V or ground. Resistor Network 

packages are the preferred component to be used when numerous pull 

downs are required; however, discrete resistors may be used when I[.C. 

chip locations are not available or only a minimum number of resistors 

are required, Pins R & S of i.C. locations shall not be used for 
mounting’ a resistor. These resistors should be placed at the end 


of the net. 
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Frontplane Resistor Buses - Provisions. have — made. Soe ta pping or 
terminating up to 100 resistors to two buses at the front card edge. 


Each group of 50 has an X or Y designation plus position number and 
letter. This is shown in Figure 5-4 on the component side. The two 
frontplane resistor buses are provided for pull down/load resistors 
of frontplane signals, or for internal circuits when a frontplane 
signal does not have a pull down/load resistor, See Figure 5-6, 
Preferred usage is to have the outboard bus at -2.0V and the inboard 
bus at +4.75V or ground. The standard artwork coverfile and DA 
programs exist for preferred usage. In the event a non-standard 


usage is required for a particular application, the Standard ied a | 


Section should be contacted, 


Internal Filter Capacitors - The Cover File. provides pads for 30 | 
internal filter capacitors. The capacitors filter the VCC (+4.75V) 


supply to ground. Six capacitors may be mounted above each bus bar. 
See PAGE ll. , 


Ground Mesh - A separate ground mesh is formed on each half of the 
board by first tying the four backplane ground pins together with a 
horizontal etch; second by tying the three front plane connector 
ground lines together with a combination of vertical and horizontal 
etch; and lastly, by joining these two ground circuits with vertical 
etch that extends from the top of the board to the bottom and inter- 
connects to the bus bar ground pins and the pins that. require ground | 
at the chip locations. See. PAGE ll. , 
Power Connections - Typical Power Connections from the bus bars to 
the D.I.P. I.C. devices are shown in PAGE ll. 


Locations CO and DO show connections for a 14 Pin TTL Device; 
locations FO and Fl, a 16 Pin TTL Device. Location Dl shows ; 
connections for a veatstor package that nequenes “2.0 Volts. Other 
locations show CTL Power Connections. 


Power connections to discrete internal resistors are shown at re- 


sistor locations: AO, Al and BO of PAGE 1]. + Resistor AO is connected 


to -2.0 Volts (BOZ); AOY is the ‘signal side of the resistor. . 
Resistor Al is connected to 4. 75 Volts (B1z)3AlW is the stead side. 
Resistor BO is connected to ground (BOY);COZ is the sions’ side, 


Buses for -12 Volts are provided in a special Cover File, See PAGE 1] 
Ref. A. Connections from these buses to D.I.P. I.C. locations are 
made by placing a via at the intersection of either horizontal grid 
117 or 125 and any even vertical grid. From this via, vertical etch 
must extend one grid either: up or down and horizontal etch may extend 
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HN 
[inavenueunt tir 


HI 


left or right to the desired I.C. location. See PAGE 1] Ref. B 


The -12 Volt cover file also provides capabilities for filter 
Capacitors on the -12 Volt buses above each bus bar. See PAGE 11 
Ref. Ge 


If -12 Volts is not required on a board, the -12 Volt cover file 

is not used and these 4 vertical grids may be used for running etch 

of logic signals, Vias or feed-throughs can not be placed on the two 
inner grids, See PAGE ll Ret. D. The holes for the -12 Volt filter 
capacitors will not appear on a non -12 Volt board and horizontal 

etch may pass through these areas, 


Vias - Vias or feed-throughs can not be placed side by side; they 
must be on a diagonal, Vias may be placed at any grid intersection 
that has not been eradicated. See pAGE 11 Ref..E for Do's and 
don'ts, 


Critical Nets - All clock nets are critical. They must be wired serially 
and may not have stubs longer than 2", Terminating resistor must be 
located within 2" of the end of net. 
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Erontptane signal to pull up or termination resistor. 


Frontplane signal with no pull- ~down/ load resistor,. resistor. location 
used for ancernal pull-down/load. 
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Spee lane evista es Up. to 88 packotane resistors can be implemented on the 


00 card.. Their position is described by an X or Y location plus a letter 


pair. and 0 or 1 designation. This is shown on the component side in 
.- Figure 5-3. They are terminated at their other end atone of two buses: 
having ground or =2 volts, - 


Fixed Pin. Usage - The following backplane pins nave a fixed usage: 


Pins XOA and XLA «-- +4, 75 volts 
YOZ — Y1Z --- -2.0 volts 

“ -Xlp " -X1J --- Ground | 

"  —X1Q_ " XlW --- " 

Ty Y1LD ee : Y1J ed " 

on Y1Q ee. Y1W awe | Ti 


: Optional Pin Usage = The following backplane pins have optional ieee 


Pins X0Z and/or YLA --- -12.0 volts 
Pin XOW ~ Clock 


Computer Mainframe DC Voltage Supplied to Peripherals - Any DC voltage which 


must be supplied to a peripheral from the computer mainframe must not be 
routed through the peripheral logic control card and its interface ribbon 
cable. DC voltage can be provided by the addition of discrete wire from the 
interface connector to the DC voltage power source in the computer mainframe. 
These voltages are ‘Limited to -2.0V, 4+4.75V, +12.0V and -12. OV. 


| Card to Card I.C. Jum er Cables - In the event that insufficient frontplane. 
and/or backplane pins are available to intra/inter-connect a card to another | 


unit or card within the unit, the use of an I.C. jumper cable may be re- 
quired, This is a cable which plugs into a 16 pin I.C. socket at either end. 
Two such cables exist, P/N 2206 3416 a 12 conductor cable and P/N 2210 0762 

a 16 conductor cable, each of a given length. Their use is undesireable 
except in extreme conditions, When an I.C. jumper cable is found necessary, 
their receiving sockets should be preferably located in the frontplane or 
"oO" I.C. chip location column. If said location cannot be made available, 
another even numbered column should be used, such as "2", "4", etc., as 

close to the frontplane as possible, so that the cable can pass over the card 
bus bars and so that the cable covers a » minimum number of other I.C. devices. 


. Use of Sockets with Header Assemblies - When assemblies are made on 16 pin. 


headers (P/N 2201 4732), they may be used in 1.C. sockets only if no com- 


_ ponent, wiring, solder, etc., extend more than .100 inch above the top. sur- 
face of the header plaque. Those header assemblies which may be used in 


sockets are therefore generally limited to wired jumpers, 1/4W resistors and 
diodes. See Figure 5-7. All higher assemblies must be soldered directly 


_ into the board and shall not exceed .400 inch above board in height. 


_ 100 Max, 


aaa 
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HEADER ASSEMBLY 
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, 5.1.4 Modified 120 Chip PoC. ‘Board 


In order to improve design and asseubly efficiency the 120 chip board 


was modified on 10/31/74. Following is a list of the modifications. 
_ Examples of the modifications are given on page 10. | 
1, NO vias are permitted as follows: 


Ae Horizaontally, vertically or diagonally adacent to Ie or 
resistor mounting pads. Ref. absence of grid.intersections 
on layout sheet at IC locations, frontplane, backplane ard 
IC load resistor locations. | | 


b. Horizontally or vertically sean co<eks bus bar mounting 
pads. Ref, absence of grid intersections on layout sheet. 


ce. Vertically along the voltage buses at the edges and along 
the clock ground bus in the center of the board, X-axis co- 
ordinates 014, 015 partial, 118, 124 and 228 on "boards with 
out -12y. Additionally, on boards with -]2V, vertically 
along the -12V bus, X-axis coordinates 117 and 125. Ref. 
absence of grid intersections on layout sheet for "without 
~1L2V"condition. , 


2. Power circuits, -2V and +4.75V, are not permitted as follows: 
&: Between or dog-leg between bus bar pads. 


be. Adjacent to bus bar pad of different potential, including 
ground, | 


c. Horizontally between or adjacent to IC or resistor mounting 
| pads on the normal vertical run or solder side. 


d. Vertically adjacent to IC or resistor mounting pads on the 
normal horizontal run or component side, 


36 No circuit is permitted to occupy the grid intersection used by 
bus bar capacitor connection, as this connection occurs on both 
sides of the board. 


Placement of Bypass Capacitors and Resistors. 


a. The bypass capacitors along the bus bar were inserted in the 
- same vias as the bus bar leads. In the modified board, 
‘separate vias are provided for the pupae capacitors placed 
“along the bus bars. 


b. Previously resistors. were placed in line with the IC location; 
| resistors for the modified board are placed between IC locations. 


4. Vias diagonally adjacent to bus bar pads are discouraged. They 
are pecmitted if no other solution exists for routing. 


5. Circuits to frontp) ane and backplane load resistors must rout. 
‘straight in. Dog-leg connections between pads are prohibited. 
% Ld : ¢ LJ ; : Sy Ca aT a 
_ Additonally, horizontal runs are prohibited in the first grid 
_ below the oe resistor pins, either side, Y-axis 
COR Gena te 254. | 


6, Circuits which dog-leg between pads to an Ic pin or resistor are 
_ - discouraged. eheyi are pemiirtes if no other solution exists for 
8, ' routing. | | 


7. All manual weueens to the backplane shall stop at Y-axis coordi- 
nate 24, Further BOQUETOS to connector contacts is nanere? by 
- the coverfile, : | | 


8. ALL manual ‘oueing to the frontplane shall stop at Y-axis coordi- 
nate 255, Further routing to connec tor PERS. is handled program-~ 
- matically by Design Automation. : 


MR ea ei ae ET a FPL Fa ME BEE PE ae tie EON nk TM yn py ens ee 


ee ee ee ee ee ee ee ee te ee + eee te Se a 
a a ee ee ee ee ee ee te Sele Sieeukue sects! a J «@ .  “E Saied veers SI lc a a 
ee ee a eee ee ee + ee ee ee : ay.€ SE ED PE Sieg) BORAT, Sy Bg a ah OR Biss 


> ewe www wee ee. oe Se ees Sai ee, oe eet eer ein ete suck ote ee oo | a x vel 7 é ‘ 
eer eee - 7. wo .@ 7. a ~~ 3 ~ -“ 
EN RA ARTA Uf eA Baas 8k SRR SM NR AR SRA ANN eee 


neers oa 


Ce <a ‘ : : ao 


oe 


wo fe tvaewdwJwcec eel oe we SE, : ty ae en a ere a ia 
eo ay * : nee Oo tage a Be al, eh ak ee te RE ev GE 2S Dg 

: eo ee 2 uo , 7. : : S Pa "dee 4 Se 
a 

¢ 


pred atethettd ees 


A 2209 6150 A 
SECTION 5 

PAGE 13 REV. C 
sibbloiaiSlctaistitwlolaigeigiots 


Hy 


ET 


PEPGREBOE : 
nga SESBIGD : 
PSPUSSIega 4 * e 
242 sae@erep wwvo »* ° *<¢ evo . “eo “4 eevorwc c« a ood eve ec 
SSSURSSNSS CSS | GE GS 62, Grates UP ees ener : : : : git Wes Mier ser, Ge pay Ea Ree Se Seay Gite t ag 1 opel ra ahd de eat me Ne utes Hea ae 
@a - ae ee eee ee er = api, - Gidsmas. Ete S é ui Gas! Wale Peete eS we a gt a ee re Be eh LS es ene we Ste Sent scl Ff Ste ee 
SSeconanss , mh a ys Ee nh gie eS oy Fhe nein, go EEE Sage a Sie a By . ree © ? ee = 
aa0 seeeves ° Pe Ga eo aa ree, . fk gon Be PA 3 $ Sawa eee ae ne, ei og P 
26 SOus we See PREG San! Gow iets Rene dts . ; ais = wee ‘ ne 
eer eT ee ER Pe ee ee oe ee Se Se ee ee Pe eR ae oe ea gee eae : Seta cc ige, a iN ky BR nt! eatin BP ete eM Be 2 PMA SEEDS | SMES Ee tae ick : ae 
saLe e : 
sare S>%EM .* ee eee ee ee er ae i i is Sie Se Oe ®- ry 
sr Sy. enna Te ee ema | Sic > ee eter ee PRR em RE ROE Cet NOLS ores Na ie Se eas cana ten SP 
sens 2, ee & in Je Py ee Gee Oa Sy eee : : 
SBud a os es. 
ie PT : -: 
seaece comes a5° * Qo rive ~ owt tet * t ‘a as Phd oA ee ert eae ae wv ct SoS “te set 
passes b bapa ewews os" Se case ree cea ace tas peed Makar onis OE Ree ote ee Oe ey bate Oe eee ae UO Lelie oh wtargiere a 0 BERs Seles ee eee. Brg cai naga, SENE Ute ere ole shine cum Reon he ha ohne agra teigs o me Sapa e angle Whee ames gerd fo Rk: - 
ou © ioe fe wi A A alco e, Se ee le eleva ahs elereieie e's Sues Steel @ eats eS Sree 66 See wegen ees | a eee ere oS ven er ee - Seed ecae 22 eyer ah Goes a iecce Tela neves g Sane! + eieag Sree ce acer She cone Sea 2 sae 
+ ees aD = = ceases eS Ter PSS EEE , Seer She ws PhS a oe ee 6 wand eee tern eek als ; : aren ieee Sanieieneper etme: Snr aras : . 
38 eer ereas ee a oe tee ee ee aerate 6 eee eae aed 3 erste, sates: reeseeeeseetiee See i 


“a8 
{ 
' 
‘ 
’ 
| 
{ 
4 
Mg 
‘ 
4 


Ad 
’ 
t 
+ 
‘ 
' 
' 
$ 
1 
’ 
' 
‘ 
, 
' 
' 
, 
. 
* 
. 
, 

‘ 
' 
, 
t 
é 
t 
* 
' 
t 
i 
1 
+ 
t 
> 
' 


suns 
rere 
at 


a ee ee ee 


4S SSA To *SR8as2489 


r 
i 
ts 


ie i So ee 
- eee | ER ee gECROOE REG e. . 5__ aerIe ae Sie Geek ere : : eter: Seen, oes eee 


Se ee ee ee we te eee ee 


ib Se 04a 
4 
i 


} 
a 
spas sbessess 


we ee ee 8 ee ee ee ee eee ee 7 
s one ree 


sttssiic: 
: 
} 


at 
at 


: Se bo ra ee + + + nena * ’ sien 
Pe ee. re aa ae ee ee ; a A ra oe ee ee A ea a ae ewe eo Fd. aac 
oe cc oe es - oe i ee 


HY 


TE a me ge ot Oa a ne Oe Oe a a met A Ae at Oe OF IT a OE SD OY We POP Se a De Oe A WF OY FW OP OF WD OY Oo mae 


10am ithe De ee Ei tas tpl cS oocwcre et gp ate yatine a tehe ares a: ile cee indy Sys Glutew oe aatie suka aatote é 
2868) | 18088 SSP Se ee eT ee ee ee fei eentamere ee incaie tele d hac pao a ae teed kb koe cine Sete eine den Edd oe Gea! Sed widiceetien, See ete FN GERRI RE nes 
saan wee one we ee ee ates int, ata a ps efaatia te ’ . . . . : ee ee ee Ee ee ee ee te ee ww me ee ee ee tg be er pee ee ee ee te et wee ene we. woe . ~ Oe - GB + _ 
sees!) ieee eeeeeeeeeeeen: Suceer treeeeeseeeeeeees ares eS pasdeneaner sta pee aes Sate e Sates Ritbartae tween aa ; StrBleiigisiisiiiiis: hoes J oupoe oebnee res 
20081! meee o, \ See a ee ee eyes eR ree DS eae nite ee ee ge EE Saleen: Gee Be oh oy Sgr Saige Gone soe arcing Geiger otsra bbee (Se Se are bel ns de de ones Seatdhn Goes Curren ea Ree Ete be a Banke eee Ean a 
+ pore youne ons! ite ee EE sneha AN he nana ce Ser ebee eee ee , TES Sa ye ata ata areas eee oa eae SR Aig st ape Ge, bane er eS pENateS Scone ce haals’ Sle near ite'S, aie ah eeuee $e eke scle Sieh eo edie to oe Sod aes Suncare bid i" e+ = BO 
ineda rs = mena ea - oe + ~ st ~ . Pe es 2 oie a a a aa Se SO. Ce o 2 eres 
sane seu! tawee en RERARASA RN 5844 RASK AES 44% BAY a ae S2TRARATR AY i i i ie Nei diac tot ilies -- eX RAQ™® iS rents ete 
weed pegs: | eens =", 7 We eh he RAS UE oe races Dive atenee tec aes ‘ eee a, Ore see ag eee ree ee eee aa F eirhniintank piGiela jo hm, Seige wea Mos: Da pope os ogee - 2 
Gea S28 tees te ee ,. Soap eb ete, - ttn kere eran neers eee : , Oe ee ee ee ee Coxe ee ee Pik ccuguniNy Gate Baers a thet. eee aes 
Py SBBGi | Saae oP, ¢ a es epee os ceca . Give ‘ nee J . Shs aaetes? 45 -%- : 
sud sane! teeae wats 3. ee ee «+ + = . Poe ae ae ae oe ae ee ae Oe Oe ae ey ee Se ee - tet + ¢ + © + ~~—t 0@ © © & © © + ee a edge ara ar ee geet ere dte 
aes gees: eaee ene’ a5 GIFS ISS SH" |iK LISI IVES iV IVS IK! H& <<“ owe ee > Fd vows fi FFI Vee” & cevawnudve 
tte GEaNi\ e088 Ga's BO Sip ee ee ere sae ee Mamta ee eee SNL ee he ee a innit ee Ea Cem gl gies A Stadiisie ae: b afehhe al ackn ease apes Roceais e, sates dieata Bae eee a aaa Seiad Gus-n nlotare baled oe CMa Gale ake eo ed Mowe ou ae 
sea QE8Gi) Bees 22°. TD See SO eee et et ee Soe ea heh ea Aon pee Oo ee, De ae beeteg ria wa Qos es eos ye : eo © Loy Causerd Ga ae a ee ee Wee aera ne see hae ous od Rene bl ne eeeebee Bee - 
oy QBe8!: aaa FP, Z PESOS Be eM Saye Son hae cate al arate fine ato reve at tae See ie acta wile ice ee ers nce Ws oe Me Se Spiel Beiter eters ae oe Mec. eM photo sci, dete os Ce Leuba dcvereaneee mS Meare oe tend 
ara eset oes =a es Bee ee CF Ee eee is : cine, Sone eats Geeee ar ee aac eatera sana SIR nah R GIS PT IST AEE CERRO RE I ERROR NCEA, OBAMAS Oe 
ri BE4' 18068 6°“. —RRUDERESEE NESE opens nay cei eee ner arene rE eT eee Eee ; eT ee SES ecg Dos Eris t hac even a aes Saee Be ae oe we ele SRLS. Sea Rae oa 
ace Fipe = oo oo oe oe ee ee et eee oi coker Seiad ASUS Foe a ak SARASTA RAT SEER aS TR Ober - 
ave zone at dla oo En fs See S Ie S RN Aunts Tey Rey be fae ae ce aha di ea Maa opener e ech gesies Ve gees = i tue CRS gio wtp dane oars wirertitget ger te per cata eed fe spelhe era eo ies 
SS : ee hy oe aie se eee BG pte ae pay SE Be SM cwesh ah D hoe tebe Gs a wig AB ne ee HR ee ee 2 Re = QE qe gee mee UM oe : ore : cone 
Bea inuad 62, °eamee Ra a i Air etre te meres es ee fe ae ee ee Loh ocean tee ee wie es 9 a eens Sigel eos eke a ee ee { 9 ames © ee 
are {anes 1". eam enenene Ree Tepe enon é Bivieregy es ( 25 epeeet ara eee Le ; Seals i: ‘ t : ae 
ake 1egea '?,| SSSR Pg ly gp ts oe +++ ¢ + © Sone gh gia Cae cee eer es, a Bhan ig igh ig sgetacens Eg os gig ee png qi icles greg gine: na aah tes oe —- + + 6 + © 6 o & +O © © 6 & % % ~~ ~~ + + + ¢ oo + 
ars reaae 2% SIFISIC SIS LIP IS I wir MV ae” TDL We Ce a a ee i Oe ME re a eaivwelvew ve et at PP Ea ah oS wr eo oe! 
aes sane i" . : eee eae A ie Se ce oman oe ip Oana Tae Gre gears ve obi anaes ae ee? ee a Siac earns aes ve er aan epee 
are seeas ta" erabe see Se Sad ga een eget siete ataral cette wae PES eects aa 
aba weee '?, aS Masa a a ord tate hog nS Se aaa gi amaN eM) of bso tuna te eecer an averete ——— 


wa 
Sida! teune &9, i = 
Ps Dae See eee arom ees i eget 

a ere trate oe! : = 
se 2=s Sege «wou ee Cee NE NTIS nD ea a an EE SS | Ta - ae or nneninnn Eee Eta, YE TY Miia eR eEEn., “Wena meneame, EL — — — — = = 
= =o saqees ce a: OS NE RE EN SE ge 
= SES: :=3S=5= s-: a-eepe-ererepars FS a ae Ooh ee eee ee et mete 
eanaees as teense Suses.. soeeses oe = CTS: EEC ~ - Masahenten ks pt — Fe = —eces Soucees = seaeeges. He tttied pees cane eee ep 
eT STS ° FEST oe eemre as Seas Debate —Futad pane wre wwks Qe gente qge gedaan qeedrane —- - aw gon ate poy ang Ee pres gee ee ee St woekqos = ae! i A ee, Suse 5 
Sie cape. saben SD canca cage el canecane soak owe gk oe pngra ea ga ae eg Oe gee oo gee gt = Bh Ah oe a hen ee BP re wm eee oo Oe ee mg eh ag Sek eaee ‘ered cade Sach tet eee eerie ee aiaapins 

Sabet ors = a = =—— =—-> =< — — — === --— = _ rt — J rae ie > — a oe es 2 oe ie apace aa voces > ee Pipa + + pee 
2588808: 2Ene t ~ re eer oe eee Be ee @ eee ee Sek ae Se ee ee RRS R aS: 77 pea sevege eeee se Teeere: 
anae oo: em 2 fem wee mw we eee ww Be Ge a ne te ee mee ee e - e e e e Ps - oe $ COU et Meets ek co! —— a EN ta + e+} oie ow 

regi Remy ead eS CAR RRL pope nie pe Ceca cemeteimmeini om — eh RID net 4 peng seeeyper™e ie CE Sea See eters eae eae Opthas "3 " atmo dem anton 

eae Tee: aa seetete or = - Sore a ee ee oon {Rats ee Seer SNe ean Cena s Sea coon ed Ste ate eee ae : gees ssanso sees —o- 
BRS cése ; arts a a ee - 5 taatmtimetingend 4 Ad rere tn @ arester toads tt 

BOSS): (laa 0 7, yremraeresepepdepnreemyprpetest eocinpen claire teen: Ta eee ee on ee SE eee et Mtg Tete t gett street epee ee 
WES ENA: SEK Od Ceo i ee ee ee Shs ota aueteies goes paste eaig eae gnele iat ee Seat aiate chat eens Sue eee whee ns gin ug ee na grag eng ace gun inva awaranele oletaae ie eS pe toate oe 60k, pin ence BY 
O68 Gven!: nan 6) QOSSReEeeeeeers me af af Sstes wee ome oie hae: Sa ee cope app ag Naan imal Ci Ls a akbar Soot Sn et ns ane ep pe ea ge a apie se tg gas talig Slop mes Soap vs Legs AE) Sp gE ae Co Ae fel leh Vig SEED ESS wee GLO wi aS me OO Le ee Pes ‘ 
pus t ieee ee Saas fee ee ere Ca ae ae ae ee Srey eee iy cg ena a ke Gon wile ee ee meen Di de ute oe Rea gee ay ay Seen Sars eagle Daeg g wea eine 6 wie gale ane eee Sine a O eie Sus ak aes, Saenger ee o-] pees a 

e ap, Sef aa, ae (eee EN eg OO eee, ne Ve Soon weap vow cmncign tent ss cpg arsine 8s eas Sr triode oots dass (8 Scere i ag ees sacle, da 5 ac i i ea Sg pea ge  Dip et ia, Senta as teas COS SS prelate are ante neo po eee OO oem ow He eee ee tt ee ep et eee od eee Ny . 
= ener BASSE ee Sera se Sim + Siete te ee bea aed -o ae ia eluwe' 4 1 i 


~ 


ee re te ee et mg ee ee ee SS I ee “tT: aaa Re ERMA BER ERE ED 
+ ae pes . -f 


tte te pee 


fee eee eee aes tee 


B1700 HARDWARE RULES 


a 
i 
2 


— ¢ — 


esen: 
wen we * 
esau Lg nae eee og gree ae re ereta ees tai baten er cyt Se ES ah Te seek ca eens gt yen paiva eee oe wa 2 
Bane: RO er eg er eG parte Bre ee Gat pe center ee eet ? : rt 
aoee: 2. 2 oe . womens a © a aes SAS SSS TESA A aaa SNA aa STEN AR AS TSS KISSER ASUS ATES SR ARNE Te FS 
:. : seh pay eo esiages es i ag Te 2 saa = 
+“ -¢ tee teen te eet et 


retry 
| 
| 
t 
| 


See aue eee bp es LEGER tore ee eb = free ge eect rg HL 1 
7 te ee NS et Pe ie cecil ape i pe gp pe mn 
. = 7 . CC So ee ee ee ee + ettett +++ hth 


eS re, a 


suse 
Je 
C) 
£06068 
VT TL 


L dudeububmdecdhedbndvabedtudabutedvsdutedimbalntectaltetahak Aut dk hid iLL k tt hd 


eeeatt: Se ee 
wese:: e432 : A aes z apes : : : ; 3 ; ‘ 
SEs; 1886 + > - > + © © o By ~ > © + - = - . co ae 
50): mee 6s. ae a es ee ee ee Pe ee ee ee PES ELLE EEG FLEES IIS IE ES PIS I EE HAI IAS oH et TE eGo tw & ait 
ipewa 4°, iia Gh aches ee isle ee Se me we cece dew She Siem es ws ata eta ee eet ee net es Sa actin daca Se Sb oo ye Wee Reece see ea ow Maleien a erdian pie eee ge Eo yt 9a oe ee + - 
pease 6b pipet aha eg ow lpcn eee gare ata agen ie ce Sten we po ease risen ee SLRS cs averages. o-ke po Gane iarig Pace oi ae sg ee eae ne eg a ree eg ey, ia 6 SDI He 
: SES. 3b 6d PORE Hy 
Y— mad 
>) 


HITE 

3 

i 
seen 


i a a oe ee ee Te nd ee + ee es. —+ ee Ce ol le met onal t? trtmmtyy TA 
pei it te ah oe! ete. Soak eeamanes Case eESGEEIennat. LEnenr TESEEEEEReeR EEE ETE Eas se weee ppeaant tape igi Dr ve ee 4 
en ee en ee ee ee ~ ee ten ne 8 em me eee ee ee ow ee Eh ew Ft 4 pet tp epere ean ct! 
ee ht bp ee Cee ee ee ee ee mb et bm th ne eee be we tree 9-6 8 Re bh Ot ot + ‘. . 
Spt top et ee ee ne et nn tt tebe ee cee bE entree eet ¢ t+ ah fis 


Soe NS i i Si RR Di i i a BAER AS ESS ite 4 
ee a i a ee eet ee eee ee eee eens iece Tee Ly bid 


f s8 
+ eo O 
ay ore Ht 
. . : 

- + + * e@ --- ; “oe 

ee eee eee eer a ae ee ae a ee ae 


ee a tt ca oe 


a@e Shee 4h 6688: 128R0 


i 


33 


wee ee old - 


PSF Sasrsan Boag, ASSES | 


ae 
Le 


a e+ ’ 
eres +> 
OPO Se > o 


Spee | ees 
wee oe Se 


7 lH eg el +++ Gh eee. -- - a— - - | pe adaennaeeseasenaans p Sepeee per ear arcras kia 
ee me ee ee te a ee ed Oe ee ee a ae ed 


te were eg 


See ID» eer ee | 
: ‘ ‘a 


+o 


ae 
Hi 
esasess 


srrsiitriresrsge sss) ciriciriic: St ee. Wee earn eener ree tM aaceat Sonn, inet Sty e ieee Sas n ae renee oe 


wee we ee ee oh rp 


44 
' 
1 


: 
ad 


3 
° 
4 
t 
' 
‘ 
‘ 
\ 
’ 
! 
' 
' 
’ 
| 
‘ 
{ 
t 
i 
’ 
| 
‘ 
' 
' 
t 
t 


a 
° 
a 
{ 
oe 
ot 
ot 
oe 
ae 
ve 
‘6 
oe 
te 
te 
‘ 
ly 
+ 
ete 
hae 
Wo 
‘at 
| 
on 
' 
bi: 
bhi 
Lh, 
rt 
at 
1" 
LAS 
1 
tI 
ti} 
sl 
ae 
ve 
¢ 
++ 
te 
4 
oa 
| 
| 
' 
' 
[1 
t 
t+ 
t+ 
et 
ho 
Oa 
$e 
to 
t? 
4 
’ 


ye He Fe Me Fe RR AS TAN TORS R ALS MRR ASEH SD OO. EU NA AS 


COMPUTER SYSTEMS GROUP 


’ 
! 
; 
4 
LY) 
' 

‘ 
’ 
4 
i] 
’ 
0 
‘ 
! 
‘ 
) 
‘ 
‘ 
’ 
1 
‘ 
1 
; 
t 


SB ist. 


i 
ret 


° ~- a ee 


TSA SR ASTD OO SNK ARTA CNA RA TA OOS 


anan « 
2 
8 


Sr SEEEEEESEE 0.05 Sea eeREEaaEEEE Fe EERE EEE otk. see 


. 
. 
ata - 7 - aie : - we . . 
> ¢ 6 © © © © © @ -.:- ¢ * © @©.0@ --+ © 6 © © © @ - eo ¢ © @ © see 
aa : ee a ae a ee ae ae oa Oa ae ae ee oe 
. . 
. 


< one re 4 ys 
ree | ade > 308 noe 
aeare © 2s 4 


eA tt ~ 


we eee 


—iigsseecs 


“Pig evaeweewe 


Soe ie Sey here ee ere BL eee oe is “e tige ee dene Co eae er ee ey 


HLL 


‘ ree eee 


ie ie Se Oe OO Oe Oe | 


epeepersusvessese 
aa 
1¢ 
‘ ae 
rT wre 
' 
4 ’ 
4 
ee ’ 
ve ’ 
e ’ 
oan] sae 
o1 ‘|. 
w+ ty 
! pee 
on tam 
m4 i. A 
a) bee 
fem Ce 
te ’ 
e) 
ae . 
Vy ‘ 
et ‘ 
4 
' ; 
' . 
‘ . 
: 
‘ ‘ 
‘ ' 
' 
' 
' 
‘ 
’ 
t 
H 
‘ 
4 
' 
4 
t 
‘ 
‘ 
4 
’ 
’ 
2 J 
I 
. 
in T 
’ - 
; Bh 
’ me 
‘8 
te 
Ma 
= 
y 4 se 
: bane 
' - + 
aes 
moun I 
® 
ween 
O 
estat 


= 
e “ x “~ 


a 


oe. ee 


a 


® 
¢ 


+Ort ++ eet need 


ee re eee wee + 


ner me te at 


1 
! 
| 


& > © © + © O° ¢@ Ci is * e 
a ee ae ee ree ee. elt lve 


sassy 
‘ 
° 


Y 
A 
% 
«, 
o, 
&, 

i 
«, 
® 
v, 


120 CHIP 
BOARD LAYOUT 


porced 
| 
| 


2 . ey Ciiged oe : 
i in Sie es i Se he Ee Se ~AN a lar las Tn Tie ie i Ss eS as 


8 
‘ 
‘ 
' 
} 
i] 
‘4 
' 
‘ 
’ 
1 
' 
’ 
' 
' 
' 


SANTA BARBARA PLANT 
beoee 
1 
i 
rt 
rm ] 
ro 
+ 
a 
v) 
ad 
é 
?. 
° 


SUTTRensasgvers ewenecseNE ee 


Burroughs Corporation 


EEE HAL AE TE 


CQ Ss ee 
ee ee SR A OO ee ee Oe ee ee ue: ae panne en Be ar ee eee ee, a 
ti] gh SS n= ote ohh soe Bete eg i i ea PCr. ieee 7 Siena: i iinet e 4 
. 2 - oo ¢ % &¢ @  @ --- + © 2 © "1 Qe of © © © 2 © - > © o e+ ¢ + 6 - o ¢ © © © © @ © Wan MPP fe: socal 
: are SIS SIS TIF PET SI SEE US rn Oe ae ee ie ae eee ¥Jevo : 
; a. a ae a sg tt lk SN a RCI a OTR MS ae, SE ae Ee PLLILLLLLi Liliiitiiiiiiltiriiirircrtens ccc tcc ccc tsetse eee a 
308 : Ta Pythons oh eae kage gee aR cup hateiate dee wigeard ‘Sate gra eo ebro Grew Hakgte rn aaa ate ONES ee 
| ; Ne eee rl eee cee eee ese ae ae ae ere eeeste Seal ae A heeeMc ae hl MOA eee i Ee ee Os i cakes 2) eae amine wale oidea bud endaue ue g::-°-8 Svntagdiacuacnwecnnn Geb QBobs Dh oeu: 
3 Le Wg ce SS ais oun wre ole Soc a Wee bo sie oe one eet elerede dicvevecsapditun as sie wie SAS 6 aM OM ho pee eee) CRS ears MBS a Ses ie gone cae a gta el eas aR LG bab, Bowl. Siler e” ay ew pecs ee Se re ee ee ee ae ee ee re er? Se, See ae ee re, $= oe op Wee © Deere me 
, $71 a LES ose eobustene a eresede ce vanes : : Doe eS eS eae edie cl ageete nd vont the cet are slave: ne af Boeidgeres ie codec tS. SAM dim ce ale per d anbiasta ve cat ndatencgh cpiatane: bh gold la'e Bi alatee eheiaan seats dade oc GMS CB ino Bees cee 
3 e~ mes 7 tet reee : ee ae a ee eee er ee ee ee ore eet ee ee a ee ee ae we ey Ye Cee rae) ame 
— e ‘ zt -=- me weee ‘S25 Be * oe 2 
: : 4 . s r z . = a u F . 7: 
| I = = : ie Sie ie i i Sie Us ae ie A a INR AN DRAD TR AR A : a ~-S9%e SHANK OOD Sie: ; 
Oo Fs eee | a : ae ee | . Obata 2 Fas | Best 
eee me mee en ee ew te tee ee tt ee . es . oe ed oD er ey Wes e eee ce we ewe epee ers pee 56 ota, eet e ete; 6 Ons. Soo % 
@ Sos ioe wists ap baa a aiae a one gallo gubris wie aie loin cisvecesieiet SBRica egies  “eaaeatsl Pe ee eer ee aA Bote Seen’ Se Samameeeens 5 mam manne fe os Co baat nas a: i, 2 hoe 2 ae 
a s ae ae ee HO ow 2 ee Se ee ee ee ed eet . + eee ee far a ea a ee ee a Se ne esa Se er ae ee ee eer Se oe . Ps Py a . Me ese Rh ae ses eeowe Awe Ade cc ce 
e jeans f S ae 2 Ss ee = a Tevet ; : ete tape aegis tee ie See a at eee Onn tae eee 
‘ee8es ~~ a P- oe --- + © © + + 0 o- oo © © oe tr ~1+ _© © 6 © © 6 & Ht + * ; tt a a 2 set ¢ + e >. -te + 8 ot oe oe op - +? -- 
12088 © @ meee 4 2 a faa @ apeeee 6 ee 6 eee een eee ee ee ae : i eC Cena re a ae e Cee eee ee Seen. ee ee oe ee Cee a ee eee CORN es oe Sa ae © aes, 
=> Q. =A i path Sete g acca ois Tg see sath a cate Be Sa Saas cane As Lot ihe eu mk ROG Pau et ur ewe e sa mialt Cth tenes ete c cease Sache gegee Ge Hw cee es i Rie oie sind ocak ceases gietice = : 
1 Owe a | ‘ bee tp ee Pee ee eee een eee eee ree eee bE Lee ee ee Be Re wen ee tt ee Cee ee ee eee bared rere etree teh eet te tetpr rege eet tee EE Se ee ee ae tf -. dg... . { 
22008 2 os ° } aac Pr Sd li a I I oR A Ser oO eS Se eo oe ee + a en --o0n 1 —- 
 HROSO @, . : Ree eS 1S OE SRLS ee Be eee ea Bes Bue ke ee se | © Obed a Rg oP eee eth Bd ae, cates Tee ee ee ee eee ee taba s ttmerpet ee eebbe ee perenne pert bbb seipes eeepc ees opt bE Sie Caen es ees Sivee ss Sl Per eN 
198ae ‘e $ eessaece ° ne ee ee ee ee Re ee ee Re ee SEE EEEE See eee EEE Hebe th Tre teedh pe ‘ Se oe ae oe eraser aren eats pe Uae v pe > os 
H : Set tttt eee tbat eee 3s Ace tas tt 


AO nn Oe et bbe we eee ee ee Ree ee He eH He et eee Eh ee HES et OHH 


me 
; 
on 
* 
“ 
‘* 


ome pee eer c ernie etre 


: 
: 


be ot 8-8-2 P00 t 8-9-4 0-9-4 ponent 
{VeRO Mh UP opr oswwssserttelsrre---- 


Seen ewe _ wee sadaoe To laaamswren- 


Per rae seas sa ae a oe gk ca Me an a 


Sail tly - - - - - wy aS lanes Satie iene = bbe = —_ 
ttt aaucwaundaeaetes mre etree swtssctesetaas = ad 8S 5 Debe  ieed cenasa sa 
: Et SSSRESEISSF 4 PSSESSSESTIE SS SSS IETS TSSSSSELSSETTESTISESES say quae, ~"-~- 20h ere 2 eS core eRe ay = 
-— 3 gaacaaai aabasa s ange ak: — “3 a2 wat amor tt +%2 PEt pol se de hw ones oe bt Z astae Tes SSCS aT ae 
td meee ee bmw eee nee bd ~eteettt 7 g Ht obese eee be aoe ee tete fis i bal re Se! aia tadntnakahteinaaabtdhanthanaeaa See < oh ene og + ation 
yt Pep rere)|crreret 1ttef bert t a toa t tet f pee hot rp bb tb t foe gee Pe er | Ft 


- 


“+ 


pg ae ee - a 


- 


Burroughs Corporation rR, 


_ COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT | - 


A 2209 6150 A 
SECTION 5 
PAGE 14 REV» D 


B1700 HARDWARE RULES 


ae 


+“ | 


502 


5.2.1 


Do2e2 


5.2.3 


Unused Inputs © 


CTL Inputs 


Inputs of CTL circuits which have internal pulldown resistors shall be 


| set toa logical true level according to the following preferred order: 


a) Unused input connected to the output of an unused inverter. 
ser Paiiouk of the inverter is aotete exceed its DC Output Drive ; 
Capability. a 
b). Connect the unused input to Veg through a Feststance piven by Table 
5-1. The value of the resistance depends upon the number of CTL 
inputs that are to be held at the logical true level. 
c) Connect the unused input to Veet 
d) ‘Unused and used inputs may be connected together. The logical 
operation of the circuit should not be changed when this type of 
“connection is employed. 
The last two alternatives are to be avereed if possible. 
Inputs of CTL circuits which do not have internal pulldown resistors 
and are to pe set to the logical true level shall be tied to the v. _ supply. 
CTL inputs with internal pulldown REEET One that are to be iia at the 


logical metres. level shall be left pense? rculted: 


Those CTL “inputs without internal pulldown resistors shall be connected 


to the Ver supply in order to set them to a logical false level. 


JTL pare 


Unused TTL snpure that are to be sleee’ at a logical true level shall be. 


connected to Vcc through a kn LW ‘resistor. uP to 25 inputs may be driven by 


~ each: Lkn resistor. TTL inputs that are to be set at ae false shall be 


connected to ground. 


‘MOS Inputs 


_ Unused MOS inputs shall.be tied directly to Vec where a True 


is intended and to ground where a False is needed. 
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5.3. 


ee PAGE 15 REV. D 
Interfacing Rules 


The interfacing rules give the circuitry to be used whenever CTL and TTL elements 


are interfaced. Applications of these rules will insure that adequate noise margin 


‘ and compatible DC levels will be applied to TTL and CTL inputs. Detailed time 


delay calculations are given in Section 9. For simplicity in the determination 


of interface resistor values, a ‘unit’ approach will be used with a ‘unit' being 


equal to the worst case CTL input current of 2.82 mA. This approach will allow 
direct correlation to CTL loading factors. An example of the unitized values is 


given below: 


A TTL input. 7 is equal to | 


current of = .25mA aunit load of — .09 
| 24 mA | | | 014 
1.0 mA | 035 
1.6 mA 97. 

2.0 mA 07 


Tables 5-2 and 5-3 contain a summary of the input and output loading factors for 


the devices of interest. 


Three basic types of interface will be discussed, 


1) Resistor pull down to ground 
2) Resistor pull up to Vcc 
3) Resistor divider - one to ground, one to Vip 


Regardless of the type of interface network used, it is the responsibility of the 


designer to choose the appropriate value of termination resistance. A brief 


explanation of the thought behind the tables is therefore necessary to assure 


proper uSe,. 


A few basic concepts must be kept in mind. First, ‘Input Current' flows into a 


CTL input in the high state but out of a TTL input in the lew state. Second, it 


is necessary to assure that TTL false level inputs do not exceed +0.4V. 


TTL outputs are capable of sinking current while CTL outputs source current. 


With the above mentioned information in mind, it is possible to discuss 


- interfacing techniques in terms of the resistors used as termination rather than 


the devices, For example, a pull up resistor of 42.2n will source 41.9 unit loads 


53.1 


into a TTL output. A familiarization with this type of terminology would be highly 


beneficial to a thorough understanding of the interface techniques used. 
CTL to TTL 


The application of these rules is valid for all TTL devices. The Circuits Group 


should be consulted in special cases for interfaces different from that specified 


here, 


i 


resistor divider network with one resistor going to ground and the other to V 
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TTL circuita shall always be driven by CTL estorine elements. CTL outputs shall 
not be directly wired to TTL outputs. When interfacing CTL outputs to TTL inputs, 


four things must be kept in nnd « 


1) The interface technique must assure an input false level < eAV, 
| This assures ‘proper noise margin, 
2) The cTL output must have sufficient drive to woteneriy operate 
| the interface circuit. 
3) The CTL output must be restored, (i.e. Level 0 generator) 
4) The TTL input must not be allowed to go more negative than-.4V. _ 


Two methods of interface are possible. First, the CTL element driving a TTL is - 


terminated by a resistor to ground. Second, CTL can interface to TTL through a 


EE“ 


The designer shall select the most appropriate for each particular application. 


5.3.2 


Termination Resistor to Ground 


The CTL driving element is not to have any resistor pull down to Vere Also, only 


TTL inputs are to be driven. CTL and TTL inputs cannot be mixed when using this 


technique. Refer to Figure 5- 8. Table 5-6 gives the information necessary to 
detexmine the value of the termination resistor. To use the table, first determine 
the fanout of the CTL driver to be used and consider only the resistors listed for 
that fan out or a lesser fan out. It should be considered standard practice to 
load the driver as fully as possible. Second, determine the total low level input - 
loading by summing up the individual load factors. Then select a resistor value 


capable of sinking the required amount of current. 


Consider the followiiig example for clarification. 


¢01/,.57 


[04/.57 | 


—TBG-N | _ | LHDN 


BG-N fan out = 24 
Procedure: 1)” Fan out = 24 
2) ‘Total low level input loading .57 + 157 + 4 = 1.28 


3) From Table 5- -6, all resistors. S 110n are 
capable of sinking the current, | P 


. » 


| 4) The BG- N has sufficient reve capability 
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5.3.2 Continued 


The value of the terminating resistor selected affects the fall time of the signal 
waveform, The fall time is a function of the resistor value, number of inputs 
: driven, and length of wiring. The formula below gives the fall. time delay: 
t = (1.609) [5 x 1074 (n) +4 x 107)? (x) | R= 2.5 


where n = number of inputs 


L = Length of etch in inches 
R = Value of terminating resistor in ohms 
t = Time in nanoseconds 


5.3.3 Resistor Divider Network _ 


With this divider network, it is possible to drive more TTL inputs than a single 
resistor to ground and to drive TTL and CTL inputs simultaneoulsy. Refer to 


Figure 5-9, 


When using this interface technique, it is important to remain aware of the fan out 
of the CTL driving element, and the number of CTL and TTL inputs. When the divider 
network is used to drive TTL only, a specific set of resistor values will be used 
to allow maximum drive capability and best noise margin. The appropriate values 


can be chosen from Table 5-4, 


“If the interface circuit is used where any CTL inputs will be driven, then the 
resistor to ground will be specified according to the fan out capability of the 

' driver, and the resistor to Vip (Ro) will be variable and determined by the number 

* of CTL inputs. Table 5-5 indicates the value of Ry to ground for a given fan out. 


can be selected from Table 5-7, 


The correct value of Ry 


5.3.4 TTL to TTL and CTL | 
| ‘Three modes of interface are possible. First, TTL to TTL, second TTL to CTL, and. 
“third, [TL to both TTL and CTL inputs. Either type of TTL output, totem pole or 
| open collector, can be used in any of the modes but only open collector can be used 


for the wire "AND", Figures 5-10 and 5-11 show the difference between the outputs. 


When interfacing to CTL inputs only restoring CTL elements shall be used. TTL 
outputs shall not be "OR" tied to CTL outputs. Regardless of mode, two 

parameters are of primary importance when selecting the correct value of pull 

up resistor. First, the resistor must be capable of providing adequate true level 


drive and second, the resistor must not overdrive the TTL output when in the low 
- State. | 
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5.3.4 Continued 


be driven and choose a value from the appropriate column of Table 5-6, 


5.3.5 


| 
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To deternive the correct value of “pull up resistor, add up the CTL input loading to | 


Next 


determine if the TTL output is capable of sinking, the number of unit loads the 


resistor. will deliver (Table 5- 6) and other TTL inputs present. 


following example for further explanation, 


Voc 


e 


Examine the 


8+ 1+ .01 + .01 


_ When interfacing TTL Totem Pole outputs to TTL inputs only, it may not be . 


necessary: to use an external pull up resistor. 
the total number of TTL high level unit loads to be driven and compare this 


value i the output drive capability of the driver, 


‘Equations for Checking Termination Values 


* This section is primarily for the use of DA personnel. 


Variables 


Defined: 
= Number 


= number 


number 


= number 


number 


numbcr 


of CTL unit loads 


of .8 CTL inputs 


of 1 CTL inputs | 
of TTL and CTL true level input unit loads 
of TTL unit loads (high level) 

of TTL unit loads (low level) 


total number of TTL unit loads into TTL output 


total number of unit loads a ie output can sink 


Fan out of CTL driver 


Resistor to ground in resistor divider network 


Resistor to V.. in resistor divider network 


EE 


To determine this, add up 


Total true level loads 


= 1.82 


Table 5-6 indicates a value 
of 383n is adequate to 
drive the inputs. 


A 383n resistor will source 
4.6 unit loads into the TTL 
output. 


Total false level loads 
4.6 + .57 + .09 = 
Since the IHDN will sink 
14.2 units the value of R 
chosen is adequate 


5.26 
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5.3.5 Continued 


1) To check the value of R to ground in the single resistor to ground termination 
ne twork for CTL to TTL interface. . | | 
a) FO 2 887 assures sufficient drive 
oe : 


b) Ney = 147 specific maximum number of TTL unit load inputs allowed 


2) To check value of Ro to Ver in the resistor divider network for CTL to TTL and 
CTL inputs. 


a) R,°> 1600 


2 Bay CB SSures sufficient drive 
Re. a 
1 
b) Ry S 1600 assures proper noise margin and protection of TTL inputs 
376 | | 
Ry 
c) n., = .28n, + -23n, + 674 + .05 * 


tl : 
Ro 


* Specifies maximum number of TTL unit loads allowed. 
3) To check value of R to Vcc used to interface TTL to TTL and CTL inputs. 


a) RS 745 — assures adequate true level drive 


n- 
Cc 


b) FI 2 no where no= 1773 + n 
: . R 


ti 
9.3.6 Special Restrictions Concerning TTL Elements . 
| The following information is intended as a summary of special consideration that 
- must be kept in mind when uSing TTL devices. “This is not a list of all applicable 
rules, . | . | | | 
1) Maximum Etch Length must be observed when ‘eiveut es are layed out. 
| a) Schottky TTL outputs must be within five (5) inches: of etch of the most 
‘distant receiving element, 


b) High Speed "H" TTL outputs must be within 10 inches of ‘etch of the most 
- distant receiving element. 
c) Standard TTL outputs are allowed 20 inches of etch between input and Sutputs 


Table 5-a&, contains a summary of the TTL devices and type of output. 
; 2) Observe the limitation on the number of wire ‘AND' open collector outputs 
permitted. (Table 5-9) | 
3) Pull- -up resistors should be located at the most distant point from the driver 
(as close to final receiver as possible). | 
4) TTL outputs shall not be wire ‘ANDed' on the backplane. - | 
5) A pull-up resistor s 2810 should be used when aren collectors are to be wire 


*ANDed,' 


ar 


5.3.7 
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66). If more than 2 TTL devices are present on any bus bar, then every TTL 


device using. that bus bar should be by- passed with a .luf capacitor _ 
within 1.5 inches of the device. 


7) Final copies of truth tables of PROMs that will be released im the 
' design must have all locations defined. This is necessary because 
pre-programmed state is not known and therefore cannot be guaranteed, 
~ This rule holds even if the designer is not concerned with unused 
locations, ALL LOCATIONS MUST BE DEFINED IN THE FINAL RELEASE. 
PROGRAMMING SPECIFICATION ‘and as a result all locations in the PROM 
will be programmed: 


CTL ko CTL 


EE 


"supply, for speed critical nets, If additional resistive loading is’ 


required, the RPnn or SIPN In-line Resistor Networks are to be used for 
this purpose. If loading by discrete resistance is required and the 
resistor network cannot be used, then the values of resistance shall 

be taken from Table 5-10. | | 


CTL outputs may be wired together to perform a logical 'OR" function. 


‘The rules governing the application of wired 'OR' connections are the 


same as those rules for CTL outputs driving CTL inputs. That is, a 
CTL output whieh is wired 'OR' with other CTL outputs with internal 
pull downs is loaded by those internal pull downs. Thus, in order 

to sum the DC loading on ‘any CTL output, all CTL inputs and pull down 
resistor values must be accounted for, as well as all wired ‘OR' CTL 
outputs with internal pull down resistances. No~load outputs and in- 
puts present no DC loads to driving elements and are therefore not. 
counted, but they do offer capacitive loading. See Figure 5-12 for an 
example of summing CTL loads, | | 

CTL outputs with internal pull downs are listed below, 

"OR' tied nets can not be loaded heavier than the weakest source in 
that net. Multiple outputs in the same package (BG-N, IF-N, etc.) can 
not be 'OR'tied for the purpose of expanding fanout beyond the individual 
outputs Rebawersave 


Element Type Description - Output Loading 
GFBn Dual And Gates (4,4) -] CTL Load 
GFEn Quad Gates (1,1,1,1) 

GFFn Quad And, And/Or Gates 

. © (2,2,2 + 2) 
GFIn Triple And Gates (4,3,3). 
GFJn Quad And Gates (3,2,2,2) 
1Fen Dual Inverter | 


RFAn 3 Bit Register CI (Carry In) 0.8 CTL Load | 


IN 


Ww 
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.8 Interfacing the 8080A Family Devices 


The 8080A microprocessor (MCPU) and its related peripheral 

devices consist of P and N channel Silicon-Gate MOS, standard 
TTL, and Schottky TTL circuits. All of the MOS circuits have 
built-in input and output stages to make them TTL compatible 


with the exceptions as noted below: 


MCPU Clock inputs 91,92 Vin > 9V 
All other inputs VIH 2 3.3V 
SCTL CPU Data Bus outputs Voy = 3-6V 
FFOL] Master Reset input | Vin 2 Vss - lv 
| | | Vss = 5V + 5% 
All other inputs Vin 2 3V (=Vgapr) 
TIBR Receiver inputs Have built-in hysteresis 


When interfacing these circuits with other logic families, apply 
the rules governing TTL circuits where the input or output is TTL 
compatible. For the others, special arrangement (Such as an open 
collector TTL with external pull-up resistor) may be necessary and 


Should be handled in conjuction with the Circuits Section, 


When tri-state outputs are connected together, at no time should one 
output be in the active High State while another output is in the 
active Low State. When driving a mde connected to PTL inputs with 
one Or more tri-state outputs, at least one output must be in 

either the High or Low state in order to guarsntee the logic level of 
that node, unless a resistor termination is present at that node 


(as will be in the case of transmission lines), 
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e e tor. ° OUTPUT o | e 
et e INPUT LOADING « &OADING . ne dee 
e DEVICE «. HIGH Low e TYPE LOW e PROCESS . 
@@eeoeeeeene @e@ee @2@2e080000808080686 9208884208400 98O9O8 488806000 H HHO OC 88S OC 
OF SN ee TP. 3.5 Standard 
AOMAZ Pa Be | 053 _ 

R8I mae B | ee? 
i 2 A 2-30 
RFCN 002 043 oc §.3 Standard 
RF ON a) 209 oc 503 Standard 
RWO6 091 olb Oc 5.7 Schottky 
THON 091: 057 ACT 10.6 Standard 
THON | 294 0ST oc 14.2 Standard 
IOCN (21 053 oc 12.8 Standard 
~ $2°N 0 9D -, oO TP 5<7 Standard 
. S4&°N 2 Of 057 TP Sef Standard 
TAON (22 »37 TP 3-2 Standard 
1K ROMS oe Al 037 QC. 5.3 Standard | 
256 ROM eA 057. oc 303 Standard 
PROS oe OL — ol oc | 5.7. Schottky 
PRSN Ol a? © 0c 5.7 Schottky 
T3AH 0 Of 70 TP Tol Standard 
T2HN 001 79 TP Tel Standard 
BYSN : | | | Standard 
norn al Pa | 057 TS 13.5 
CRAN — Standard 
CL pE PD re & 297 TP . | 
CLKSEToL 092 Lol6 | 
‘Outputs _ 4.3 
Carry 5.7 
82CN Pup | (57 ~6oC 17.0 Standard 
B2TSs ar T$ - : Standard 
normal 2.41 057 5.7 | 
high Zz. : O01 | 
ITSN | es a 3 Ss | | Standard 
noraal (2 OL 57 4124 
high 2 el ALC. of 1 |. of I 
Table 5-2 


Pull-up Resistors for Unused CTL Inputs 


» Burroughs 


Number of . Resistance « Percent - Power 


aad 


Table 5-1 


(eM cumpemrommnamtinn 


Lidl. 


CTL Loads . Value Cohms) . Tolerance « Dissipation .« Part Number 
i oo 619 2 0.25 WwW Liti 8664 
2 316 2 0.25 WO Lita 8619 
3 229 2 9.25 WwW 2206 6807 
& £60. 2 0.25 wW 2206 6781 
5 £30 2 9-25 wW 2206 6765 
8] 410 2 0.25 4 2206 6831 
7 94 2 0025 W 2206 6823 
8 —6B2 2. 0.25 WwW 2206 6732 
9 75 2 0.25 # LLLL 8469 
) — 61D 2 0-25 3445 
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Interface Circuits Unit Loading Sumgary 


SSH HOSE SHH HDHSCHHOEFTHHROKHROHSAROHOHRE OH HOBREAOE aeeeoneenee eee 


é e INPUT LOADING — OuTPUT — 
e OEVICE - HIGH Low - TYPE LOADING LOW . 
LOON | : ACT 223 
Ciec2 01 Lei 
D 203 2el 
DATA | 201 lel 
SBMN | | : 5.7 
SO00eS1 ol e577 
$c 03 ~=~-— Nell 
IQAN | 2.860 253 | 
LDAN oO} 057 OC | 21 
1QBN ACT 
DATA O01 209 
TLBR | | Tp 
DA»D0B | 062 1.14 
 foeeti 202 oO1 | 
Q6°Q1 | | , | 5.67 
$140 | 03 1.42 TP 21.3 
Table 5-3 


ee erg, re a ee a ee ee ee eT re rere er ee ee ee , eoccrseccersesessace 
‘s CTL ® ® | | | o Maximum ~ ° CTL ° Ri ie 
e Fan . Resistor ° | _ « TTL Units. . Oriver . to . 
: - to Ground . Resistor to VEE «. Allowed . « Fanout - GND - 
see c ccc ecnsvcescccceseccacscescsescesescosecoenses. OF Ot ee ee 

24 5602 220 (discrete) | 6664 = 8 — 162 

_ | 220 (package) _ , -_ 

12 = 100 422 302 12 100 

6 160 681 (discrete) = 17 2 4. ee a 

150 * 680 (package) | | 24 5642 


#160 ohas is preferred but 150 may be used 
when a Large nuaber of nets are involved. 


Table 5-4 | Table 5°5 _ 
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-- RESISTOR _INTERFACK TABLE 
(Not including Resistor Divider) 


| # OF TRUE LEVEL | # OF UNIT LOADS CTL FAN OUT 

UNIT LOADS R - | R CAN SINK AS- | REQUIRED TO 
CAN DELIVER AS A PULLDOWN = | DRIVE R WHEN 
PULL-UP TO Vcc - TO GROUND ~~ .| USED AS TERM. 
7 | - | TO GROUND 


4 OF UNIT LOADS 
R WILL SOURCE 
- INTO A TTL 
OUTPUT. 


RESISTOR 
VALUE 


TL) 02 ‘LLL 
TLL 03 TLL] 


| 
| 
| 
: 


® 


ee ee Oe Oe et 


e ® e e «¢6 


OrHFNWHROANOKEWUAW 
~~ 
No 


@ e@..s e e e ® @ 


a e es 
e@ e 2. @ 2 e @ es ¢ 


WOOFPNWUUDAWOrMWAOY HNO O ON NS 


eo e e e 


WW hRUUADNROCHHE 
; e 
DORR AKDHAZRWDONAHYHLNAUOWO 


SPE PE EEE Pe BUND NN WWWEHLUDDHVNDAOW 


o oo | 
wo uD 
. @ 
he 


pK RR RNY Nw Ww 


“TABLE 5- 6 
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RESISTOR 
VALUE 


1.47K 
1.78K 
1.96K 
2.2K 

2.37K 
2.61K 


3.16K . 
3.83K . 


5.62K 


Where possible, try to use resistor values 
available in packages. 


RESISTOR INTERFACE. 


## OF UNIT LOADS 
-R WILL SOURCE 
INTO A TIL 

OUTPUT 


#} OF TRUE LEVEL 
UNIT LOADS R 
CAN DELIVER AS 
PULL-UP TO Vcc 


LLOQ 9F ‘IL 
TLL OF ‘Thad 


TABLE 5- 6 
(Continued) 


2+ AA te on A tees a: Petaren meneepe: wtp A 


TABLE 


LE (Gont., .) 


Particularly when | 


several similar interfaces must be made, 


Package values available: 


100 
150 »n 
220 A 
330 2 


470 4 


500 n 
680 xn 


(AKA 
22K Si, 


# OF UNIT LOADS 
R CAN §$ 
A PULLDOWN 

TO GROUND 


ee ee cate meme meee 
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CTL FAN OUT 

REQUIRED TO 
DRIVE R WHEN 
USED AS TERM. 
TO GROUND 
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RESISTOR DIVIDER NETWORK 
CTL to TTL ~ 
j CTL INPUT NUMBER OF TTL UNIT LOADS ALLOWED 
reepINe | FAN out | FAN OUT “RAN ouT | 
_. | 24 =| R2 ‘12 AR 8 
8 3.1 562: 14 7K | 49 
1.65 3.0 825 1.3 | 1.96K | .8 
Lae 2.9 | 909 143 2.61K 8 
2.0 - 2.9 1K ee" 3.83K. 7 
2.6 2.8 1.47K -1.2 
2.8 2.8 | 1.78K 1.2 
3.0 2.8 2.37K 1.15 
3.2 . 267 
344, 2.7 
3.6 2.7 
3.8 2.7 
4.0 26 
42 2.6 
4.4 2.6 
4.6 2.5 
4.8 2.4 
5.00 244° 
2: ae 2.4 
5.4 2.4 
5.6 2.3 
5.8 2.3 
6.0 2.3 


TABLE 5- 7 _ 
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BOBOA & PERIPHERALS UNIT LOADING SUMMARY *« 


 @ @ @eeeeovg eoeaeana eseeaenanneoened oe@e@eenaeneee ene eeonnannenenenenan 020400208 0208808008888 880288808088 6 


e e e e OUTPUT o ° 
o e INPUT LOADING : . os LOADING. " 
e OEVICE e HIGH LOW ‘ TYPE e LOW . PROCESS. 
 MCPUC80B0A) | ~ NMOS 
~6©07=00 o DL o7l | 67 3 
ail others Ot | | | 067 | 
~—SCTL | TP Schottky | 
D7-D0 _ 04 old _ Per a | 
087-030 091 AMD 3254 
STSTB 018 a 3254 
adi others.04 | 099 3254 
MPPT ~ eOSs = oe OL | 057 NMOS 
CRCN 002 | 009 TP 2284 Standard 
FIFO 218 : Vl «57 PMOS | 
Table 5-8 


* Ali vatues given in CTL unit toads» 1 CTL unit load = 2.82 mA 


Wire “AND” Outputs 


-@@0eeeeeneanennnneanneaee00e e888 0200888682828 


is Number of ‘ Number of ‘ 
CTL [nouts . Wire "AND 
° | e TTL Dutouts e 


SRS SHS SH OH SHSA SRE RO EORSHEOCORHE RH RHO EABR EHS 


1 Up to 16 

2 Up to 7 

3 | Up to 2 

4 | Up to it 

4.2 a) 
Table 5°9 
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CTL Load Resistors 


Table ae 102 


Equivalent Loading 


Resistor Burroughs 


To VEE. To. GND Watue | Part Number Remarks 
31-9 17.7 Ilel ALLL 8429 A 
2940 16.1 56.2 Lill 6437 A 
2663 14.6, 61.9. AL12 6445 8 
23.9 13.3 681 LLi11 B45? 8 
21.7 L2e1° :. 75 ALLL 8465 | B 
21 L1.7 B82 2206 6732 Cc 
18.5 10.3 91 2206 6823 Cc 
16.8 9.3, 100 ~—2206 749 we ; 
— : | 2212 2741 PACKAGE A 
15.3 8.5 110 2206 6831 | Cc | 
14 he 8 120 2206 6757 Cc 
12.9 7o2 130 2206 6765 — C 
11.2 6.2 150 2206 6773 -  e .. 
%.4 | | 2212 2758 PACKAGE A 
10.5 5.8 160 2296 6761 Cs | 
9-3 §.2 180 2206 6799 C 
Bek (4&eT 200 2206 6849 | C 
726 4e2 — 229 2296 6807 — C | 
= 2. 7 2212 2733 PACKAGE C. 
—dB AD 328 237 L1iii 8585 Gb _ 
— ee 3.5 261 £1111 8593 B 
. Del * 322 287 . TLil 8601 5 
5.2, 269 316 Lili 8619 | Cc 
ae? Zev 330 2212 2725 PACKAGE C 
hel 226 348 Lill 8627 : GC : 
—- 2 23 383 1211 8635 B 
(bed. Z2el 422 1111 B64 3 C 
3.5 1.9 470 2212 2766 PACKAGE C 
(«53S 1.8 506 | PACKAGE C 
3.2 1.8 Sift Lili 8668 C. 
209 1.6 562 Alil 6676. C 
226 i.5 619 Liiil 8684 B - 
2a 4 1.3 — =©§689 2212 2774 PACKAGE 6. 
204 1.3 6681 Liti 8692. B - 
Zeal 1.2 TOG Lili 8702 28 
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Table 5-19: CTL Load Resistors 


eOaOOneenee = > ee @ ma 2. mm ee a —- 7 ow = ow oD oe oP we 


RESISTOR BURROUGHS . 

TO VEE TO GND VALUE PART NUMBER REMARKS 
1.9 1el 825 Lilt 8718 C 
1.38 rt 909 1111 8726 8 
1.6 9 1K L114 873% | 8 
| 2212 27862 PACKAGE 8 
1.5 8 1.1K Li11 a742 B 
1.3 of 1.21iK L111 8759 B 
1.2 -7 1. 33K Lili 8767 8 
tei 26 1047K A111 8775 8 

9 25 1.78K LLit 8791 — 8B 
28 04 1.96K 7 | B 
a. o4 222K | | 

et o4 2637K LL11 8825 B 
25 23 22-61% 8 
<> es 3.16 Li11 6658 8 
04 Jee 3.A3K | 8 
3 = wee 5.62K 1i11 8916 8 

REMARKST 


A = Not acceptable as termination to VEE because of overtoading. 
B = Not recommended as proper termination to VEE. SS 
C = Recommended as termination to VEE. 


Termination Resistors 


@2@ een 82 Oanaaasn ewan e @ @ ae 


Termination 


Resistor Percent | Power Burroughs 
Point Value Cohas) Tolerance Dissipation Part Numoder 
«WEE Suppty 511 2 0.25 W 1111 8668 
Ground 133 2 0.25 Lill 8528 


Table S11 
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5.4 Circuit. Interconnection Restrictions 


The following cures apply to CTL devices unless. etherwise seated: 


a) 


A maxim of four gate levels is allowed ‘Seuieen restoring 


elements. Levels 3 and 4 shall have a maximum of 18 total DC CTL : 


b) 


) 


qd) 


e) 


£) 


a 


‘loads and. the etching between the output. of the third level 


gate and the input to the fourth level gate shall not exceed 


6 inches, Four levels of gating is not recommended, 


Level 2, 3 and 4 outputs of gates shall not be connected to the 


backplane. The ‘output a level 1 gate that is located on the 
backplane may not be wire ‘OR' connected sick other elements. | 
Backplane wires of length greater ean 12 inches shall be 
densidered as one level of gating. Thus a level cea which 


goes through more than 12 inches of backplane wire cannot have. 


‘more than two gating levels on the next card. 


Wire 'OR' connections on the backplane shall not have a total 


| Length of backplane wire exceeding 30 inches. All wire 'OR' 


configurations shall be terminated in DC CTL loads to the Ver 


supply up to the full device fanout capability. The termination 


shall be centralized as much as possible. 


Backplane connector pins shall be serially wired. Branching 18 


not allowed. Wire routing is to be determined by the minimum total 
length of wire that can be achieved. Backplane wires of length 
greater than 36 inches shall be considered to be transmission lines 


and are to be terminated close to the receivers with the resistors 


given in Table 5-11 


Line etching be tween any iapue. gna any output on a card shall not 
be BReerer. than 20 inches. : 


Preferably. the length of etching for taps ona backplane wire shall 


be less than-6 inches. A maximum of 4 loads per tap is allowed. 
Equal resistance and capecr sive loading per length of backplane 
wire is desirable. 
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(k) 
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TTL devices shall not be wire 'OR:' connected on the backplanc. 
Pull-up resistors, pull-down resistors, and CTL interfacin:, 


circuits shall be placed on 


the same card with the associated TTT. 


logic elements. Total length of wire ‘OR’ etching for TTL: devices 


shall be kept to less than 3 


6 inches. Length of etching betwcen 


any input and any output shall be less than 12 inches. 


Unidirectional transmission 
to 100 ohms may be driven by 
terminated at the receiving 
CTL load of the termination 
cables (1.7 ns/ft. delay) ha 
90 and 110 ohms. The coaxia 
house connectors have an imp 


Bidirectional transmission l 
to 100 ohms must be driven a 
inverters and shall be termi 


lines of characteristic impedance equal 
restoring elements if the line is 

end by the resistors of Table 5-11, The 
resistors is 10. Frontplane ribbon 

ve a characteristic impedance beti-cen 

1 cables (1.45 ns/ft. delay) with dog 
edance of 95 + 3 ohms. 


ines of characteristic impedance equal 
t both ends by dual buffers or dual 
nated at each end by the resistors 


given by Table 5-11. The CTL load of the dual termination is 20. 


Critical nets should be wire 


d serially with stubs up to l inch 


allowed. Terminating resistors should be placed at the end of 


the net. 


The elements that delay Line 
the following element types: 


l e BG -N 4. THAN 
2. IF-N 5. $140. 


3.  BHAN . | 6. No Load 


5.5 Circuit Placement Restrictions 


outputs may drive are restricted to 


Gates 


The following is a list of circuit placement priorities to be observed in 


the design of the B/1700: 


1) 


2) 


3) 


4) 


5) 


Clock distribution circuitry 
backplane connector pins. 
located on the printed circu 
to a minimum. 


shall be placed on the row next to the. 
This circuitry shall be symmetrically 
it. card so that clock skew can be kept 


Line drivers and line receivers shall be placed on the row 
Soren to the frontplane connector pins, 


Gates driving a backplane wi 
next to the backplane connec. 


re are to be placed preferably 
tor pin being driven, 


Circuits that input from other cards or output to other cards 


shall be placed close to the 
pin. , 


Circuits shall be placed in 


appropriate input/output connector 


such a manner as to minimize the 


total length of etching for wired 'OR' connections. 


5.6 Clock Line Loading. 


No more than 24 AC loads and 12 active DC loads are allowed. The net should | 


be terminated with at least 12 passive loads. Net length should be limited to 24". | 
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CTL | TTL 
Restoring Element | Elements 


Ref: Table 5-10 


| Figure 5-8: Resistor to Cround CTL to TTL Interfacing | 


TTL & CTL 
Elements 


CTL 
Restorin 


Element Ry. 


TTL & CTL 


Ref: Table 55, 5-7 


| Figure 5-9: Resistor Divider Network CTL to TTL Interfacing 
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TTL | CTL 


Elements | | Restoring Elements 


TTL 
R or 
Cy, 
Lupus 


TTL Outputs 
Wired '‘AND' | 
Ref: Table 5-2, 5-6 


Figure 5-10: Open Collector Output TTL to CTL Interface 


TTL 


Cru 
Element 


Restorin Element 


Ref: Table 5-2, 5-6 


Figure 5-ll; Totem Pole Output TTL to CTL Interface 
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*Total loading can not exceed 12 since 
the weakest source in the net has a 


GFIn - | | NOTE: fan out of 12. 


Number in parentheses represents CTL loads. 


Figure 5-12: Examp le of Output and Input Loading of CTL Outputs 


Givens 5 CTL outputs requiring a total of 12 CTL loads. 
Find: Value of pull down resistor (Ri). 


Rules The sum of all the CTL input loads (CTL, Y) plus all the CTL output 
loads (CTLG, ) plus the load provided by the pull down resistor (Ry ) 


must equal the total load (Lagat required by the CTL output de- 
vices, ors | 


+ ZcrTL.. + fr = L 


BCL, + CTL, CTL LOADS TOTAL 


To find Ry, then, 


Leora, = 12.0 
ECTL,, = 0+0.8.+1.0 = 1.8 
ECTL,, = 04+1.04+1.0+1.0 = _3.0 
Leora ~ 8crz toaps er 
. Row Loans ” 12.0 - 4.8 = 7.2 CTL LOADS 


The actual resistance value may be selected from table 5-10. It is diiat re> 
sistor which provides a CTL load closest to, but not exceeding, 7.2. In this 
case, the value of a turns out to be 2374. : ? 


NI 


6.1.1 


6.1,2 


6.2 


oe, 


6.3.1 


6.3.2 
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CLOCK DISTRIBUTION 
B1714 Central Clock Distribution. The central system clock distribution is shown 


in Figure 1, It consists of an 8 MHz oscillator driving a buffer, which is used 
as a clock driver, The 8MHz signal from the buffer is passed on to the central 


‘system backplane. From the backplane, it is distributed to all using cards. In 


addition, the 8MHz output from the buffer is used internally on the source card 
to drive a divide-by-two Flip-Flop. This produces two phases of 4MHz (4MHz and — 
4MHz). The 4MHz signal is the basic clock for the system. Both signals are 
buffered on to the backplane through clock drivers. These signals are distributed 


on the backplane to all using cards. 


For all these lines, the receiver which is the farthest away from the source is 
terminated by a resistor on the backplane of the card. The value of the resistor 


is selected to load the driver to approximately 20 CTL loads. 


The 4MHz signal also passes through a buffer into a delay line (50 nanoseconds), » 
This in turn is routed through a buffer driven to a standard 95.3 ohm coaxial 
cable to the I/O distribution card. This buffer has its output connected through 


a pull down resistor, 178 ohm, & watt to -2 volts. 


B1712 Central Clock Distribution, The B1712 clock is generated the vam: ag the 

B1714 clock, except that the oscillator 8MHz signal is divided in half prior to 

the central system backplane distribution and the divide-by-two Flip-Flop. This 
produces two phases of 2MHz (2MHz and 2MHz) Clock. See Fig. 1, upper left. 


rece men = 


1/0 Clock Distribution. The I/O distribution card receives the early clock 
(Fig. 2) (SCPE) from the Processor, It goes through a DLSN, then is buffered 
to feed 6 dog houses on it's front plane. System clocks of all I/O back- 
planes are picked up from these 6 dog houses. (Dog houses are small shielded 
connectors). 


The distribution card uses one of the above 6 clocks, passing it through a fine 
delay line (DL2N) and generating 10 independent clocks for distribution to 9 | 
(maximum) cards on the standard I/O backplane and one for it's own use, Each | 
receiving card is required to load it's independent clock (SCPMn) to 8 CTL 

loads (or equivalent), (See SCPCO term in Fig. 2.) | 


Two BHANs are used to distribute these 10 clocks, The DL2N is tapped at a point. 
which synchronizes the 9 backplane clock to (up to) 10 nsecs delayed from the 


processor master clock. 
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6.3.3 For 1/0 controls that need slow clocks for timers etc., an 8 MHz crystal is 
| stepped down through 3 bit registers to provide 1,4,32 and 1024 miscrosecond 
signals, each one system clock wide, and synchronized with the sy stem clock by 


re-establishing through a 4 bit register. See Fig. 2. 


6.3.4 These 4 slow clocks as well as the raw 8 MHz (asynchronous) clock are also 
buffered and sent to the next sub-distribution for use down the daisy chain, 
Each sub-distribution card re-establishes the 4 slow clocks through a 4 bit 
register before putting it on it's backplane, 


6.3.5 See Figure 2 for the I/O clock distribution block diagram. 


6.4 B1726 CLOCK MODULE. 
6.4.1] B1726 Clock Module Oscillator Circuit. ‘The 2200 8460 video amplifier is the 


feedback element that maintains oscillations of the crystal. Features of this 
video amplifier are internal input biasing, open collector current source out- 
put and an internal design such that the output limits symmetrically for either 
a positive or negative input overdrive. Internal biasing is such that no in- 
ternal element is saturated due to input overdrive. Output impedance is con- 


stant over any part of the operational cycle. 


6.4.2 The oscillator is connected as shown in Figure 3, At the start of operation, 


any noise generated by the video amplifier produces a voltage in R A com- 


| - 
ponent of this noise is at the series resonance where the crystal looks purely 
resistive. This is feed-back to the input at R,; since this is positive feed- 
back, the amplitude quickly builds up to an equilibrium point where the video 


amplifier current source is either on or off, 


sapiens ne Tee. aed _ i  aaaceeee ae 


6.4.3 The crystal at series resonance looks like a resistor (Fig. 3) and forms a 
divider network with R, such that a loop gain of about plus five is formed. 
At overtone, or spurious modes, the crystal series resistance is specified 
to be much higher so the resultant divider network with Rj lowers the loop. 
gain so much that oscillations cannot be maintained in these modes and 


therefore, the oscillator always oscillates at the fundaméntal frequency. 


(6.4.4 The capacitor CG, is used to connect the negative end of Ry to the ground end 
of R, at crystal frequencies. The other video amplifier output is the same as 
the output that drives Ry except that it is out of phase with it. This in- 
verted output drives Rye The video amplifier output looks like a current switch 
of about 6.5 Ma nominal flowing to -12 volts or zero Ma, This current produces 


an approximately square wave signal of about 1.4 volts P-P at R,- The 9819 is a 
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differential input, CTL output level translator. 


6.4.5 Resistors Ry, and Re form a voltage divider that provides a DC reference voltage 


equal to the average voltage on the R., side of the 9819 and a symmetrical output 
results. (Fig. 3). © 


(6.4.6 Since the video amplifier output current is a function of -12 voltage, the 


, isa function of -12 voltage. The divider network R, and R,, 


voltage is equally a function of -12 voltage so no symmetry change results due 


voltage at R 


to changes in -12 power. Very small changes in symmetry result from Vea and View 


due to the 9819 design, but they can be neglected. 


6.4.7 The oscillator is built on a small etched board and is completely shielded by 
| the main board ground plane and a removable top cover, With shielding and the’ 
noise reduction design, the oscillator jitter problems are negligible compared 


to earlier clock oscillator designs. 


6.5 - OSCILLATOR OUTPUT TO BOARD OUTPUT. The flow path is straight forward and con- 
ventional through two 50NS delay lines as shown in Figure 4, The output of the © 
first delay line is used to drive the system clock buffers, Taps on the first 
delay line produce a signal ahead of the system clock and are used to provide 
the early clock, Taps are provided at jumper chip location G3 to set early 
clock nominally 40NS ahead of the system clock referenced at coaxial connector 
outputs. Some taps on both the first and second delay line are fed to jumper 
‘chip at E3. When a jumper is placed from a pin to pin K, the adjustable clock 
output is energized. Taps are provided to adjust the adjustable clock from 
ahead of the system clock by 25NS to after the system clock by 35NS in nominal 


_ SNS increments. 


6.6 Control Logic, The INT - EXT toggle switch allows either the internal osci- @ 


llator or the BNC connector to be the signal source for the clock card, Figure 4. 


6.6.1 The NOR - ONE PLS toggle switch when placed in the ONE PLS position, synchro- | 


nously stops the clock such that no clock pulses are "shaved", Figure 4. 


6.6.2 The banana plug on the front panel also synchronously stops the clock when 


energized with a CTL true level. 
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6.6.3 Not all clocks are stoppable by the synchronous ‘stop controls, and run conti- 
- nuously. Only Early Clocks, lines 5 through 8, and system clock Lines Ll 
through 6 can be synchronously stoppped. The clock line functions are labeled 
on the front panel of the clock card. | _ | 


6.6.4 When in the ONE PLS position, the push button is energized and a single pulse 
_ is produced for each push of the ONE PLS button. See Figure 4. | 


6.6.5 The 4 pin control panel connector can be used to connect a remote single pulse 
- control on the clock. When pin 1 is connected to pin 2, the front panel button © 
is disabled and the remote button can be connected as shown below, and in 


‘Figure 4. 


T (TWISTED TRIPLET) 


6.7.0 . Guideline for Clock Distribution | 
A. The clock which is distributed to any of the synchronous elements _ 
' (FRFAN, RFAN, RFBN, and LFAN) should be distributed without branch- 
ing or T's and the element farthest away from the source should be 
terminated by a 100M resistor to ground. No gating of the clock 
signal should be allowed; thus, all unused inputs of the dual 
buffers in the clock distribution must be tied true. | 


B. This improves reflections on the distribution line, improves the 
fall times of the clock waveform and still allows fan out greater 
than 10. Also it prevents "shaved" clock pulses from being 
generated from gated clock buffers. 

Gree aeem cme eam 

| BOARD Synchronous 

| Elements 


_ | TRUE - 
| | : (FRAN, RFAN,ETC) 


crock ——(_ ) Coaxial ) 


receive Delaying Line 
elements 


| | = 
zz ) 
1 
x . 
. 


100 A. 


GND. 


Burroughs Corporation 3) 


COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 


B1700 HARDWARE RULES A 2209 6150 A_ 
: | SECTION 6 | 
ee eee PAG, J: REV... A 


a 
(ngsanuuueinuit 


A 


608 31620 Clock Module. 


6.8.1 The Osciilator. The 81820 clock scheme uses an 
| encapsulated 12MHz TIL Crystal oascitlator as the primary. 
source. This is divided by a CIt fiip-flop to provide 

the primary system clock frequency of 6MHz. The division 

pracess assures symmetry. | | 


6.8.2 The Distribution Scheme. See Figure 6. The logical OR of 
the Single Pulse outputs the External Clock and the main 
clock is sent to four B8G°N buffers which tin turn drive 
the calibration and reference delay lines. The first. 
buffer supplies an 1/0 Clock to the backptane which is 

_reaeived by the 1/0 Distribution Card and conditioned as 
needed before distribution to the I/0 controts. The. 
second network supplies 6 clocks by means of coax for 
use in the MBU» port interchange and other such 
activities requiring ciock signats. The third net 
provides two backplane clocks for use by the processor. — 
The fourth net provides an MBU coax clock that can not 
be stopped oy the Stop Input. | 


668.3 The Calipration Circuitry. Each of the four buffers 
-  gentioned previously drives a calibration section 
composed of one. or more delay Lines and a corresponding . 
JPRN header chip used to select the appropriate tap on 
the delay Line. The appropriate tap is determined by the _ 
timing requirements of the section being clocked. A 
(reference 0 ts provided for enraneng allt clocks. | 


An additional calibration circuit is provided for the | 
backplane clocks that drive the processor. The purpose 
of this circuitry is to control Peer eaye puise width to 
within 2nS of the nominal 83nS. 


60-824 The Controt Circuitry. Four controis are provided on the 
front of the module. The first is a push button used to 
emit single pulses when the second controt switch 
(Single Pulse or Continuous Operation) is in the Single 
Pudse mode. The third switch sedects the source of 
oscitiation Cexternat or internal). This switch is not 
present on units in the field and aust be added if 
‘needed. The fourth controls the syncronous stop feature 
which can be activated by a pulse being applied at the 
frontplane or backptane Stop inputs. A doghouse is also 

 previded to bring the External Clock signal on card. As 
Wag the case with the controt switchs this dog house is 
not on field units and aust be added if needed. | 
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oS The ee Ciecuitry. See Figure 5. Al processor cards that 
receive the backplane clocks do so with a BG-N in position F9. | 

This buffer in turn drives a delay line which can go to other 

buffers or no load gates for Gistribution on the carde The 

on card nets are tinited to 24°» and 12 active OC toads to 

control on card skew. 
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7.0 DATA TRANSMISSION RULES 
7.1 Cable Rules, | 
Telel D.C. dea ideeat tenes 
Two factors which influence the rules most saverdiy are D.C. resistance 
of the line and the termination resistance. D.C. resistance and mis- 
matched termination resistance both reduce output amplitude at the end 
of the line. 
The voltage drop aie to D.C. resistance is proportional to the length 
of the line and inversely peoperetonel to the wire diameter. Under true 
level worst case conditions a 26 gauge baex will have 16 mv drop at he 
end of a 10 ft. line which is terminating with 100 ohm to -0.5 volt. 
A mismatch between the terminatim resistance (R, ) am the characteristics 
impedance (Z,) of that line will cause an increase or decrease in the 
voltage at the end of the line. This increase eer ee function 


| of the reflection coefficient / ‘ 


3s aca 
fo 
os & 


The increase or decrease in signal amplitude due to mismatch will be 


temporary in nature, however, its effect diostcne considered as a D.C. 
problem as the shift in voltage lasts considerably longer than the 
switching time of the circuitry. The shift in voltage will not be 
Significant after twice the transit time of the cable. Under worst case 
conditions for a coax cable this mismatch sould cause a 75 millivolt 


shift and a 150 millivolt shift for ribbon lines. 


701¢2 Termination Considerations : 
A line should always be terminated into its checdcueviseic impedance... 
The 96 i ohm bea tal line should always be terminated with a 95.3 ohm 
resistor = proper delay line. The ribbon lines have a nominal 
impedance of 100 + 10 ohms and should be terminated with a 100 ohm 


resistor. 
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Lines driven from a a single source at the near end of the line need 


only be terminated at ‘the far end of the line. | 


ee oe ae ne Tet me ane 2 NNR AO dit. hte Rel aR ER 


Multiple source lines must be terminated at both ends of the line. 


‘A.C. Considerations :_ 


* 


There will be short term transients on the information due to poor 


grounding, stray inductance and stray capacitance. These factors. 


should not cause significant problems provided the construction techniques 


Pres ntry “concemp ratedsere used. If new construction techniques are used 


Tedd 


_then they must be evaluated for these factors. 
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Cross talk is not a problem in the case of coax cables, but it is a 


‘significant problem in ribbon cables. Cross talk in the ribbon cable 


can have magnitudes as high as 0.2 volts and a duration of twice the 


transit time of the cable provided a ground line is between every signal | 


line in the cable. If no ground line is between signal lines, cross 


talk will be greater. 


Driver/Receiver 


| Line Driver 


The dual buffer or dual inverter (BG-N and IF-N) is weed to drive termi~ _ 
nated lines; normally a network of 121 ohms to ground and 511 ohms to 

Vee is ‘used to terminate the line. This network is normally placed at 

the receiver end of a one way line, and at both ends of a two way or | 
"Party" Line. Each network is equal to 11 CTL loads. | 


Line Receiver 


Any CTL restoring element can be used as a line receiver. The termina- | 


tion network should be placed as close to the receiver as possible. By 


placing the perianatien near the receiver, crosstalk problems are mini- | 


mal. 
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Delay Line Rules 


Delay lines are always terminated intotheir characteristic impedance. The delay 


Line is always driven by a CTL buffer or another delay line. When being driven by 


a buffer, the output of the buffer must have a 178 ohm & Watt: pull-down castetee 

connected from its output to the -2 volt bus and the delay ithe eucsutcmist have a 
terminating resistor equal to the delay line characteristic impedance connected to. 
ground. The terminating papedance can be obtained by internal connection, jumper- 


ing Pin N to Pin P, 


De lay lines may be cascaded to obtain longer time delays. Only the last delay line 


in the cascaded group is to be terminated. The first delay line of the group is 


driven the same as a single delay line. Due to signal loss and decay of rise and Fall 
times, the maximum delay should be limited to less than 150 ns. Rise and fall times are 
approximately degraded by the root of the sum of the squares formula (RSS Rule). The 
taps along the delay line must Hee be heavily loaded. A maximum of two suPeesé and 

ifs to 4 no load Sabeauer 6 no load gates and no buffers can be connected to any delay 
line. The no load gate outputs must be restored to become fully compatible CTL logic. 
The far end of the delay line is the only place that is to be terminated. Under no 


circumstance is a tap to be terminated or used to drive another delay line. 


MULTI TIMING RULES — 

The purpose of these rules is to normalize the use of TAOn retriggerable one-shot 
as an asynchronous/synchronous timer. 

OUTPUT - Pin H gives a false output (0.45V) during the quiescent time, and a true 
output (221.50 volts) during the timing pre tces Pin F gives the nae this 


function. 


_. RANGE AND TOLERANCES - The nominal timing periods ranges from 1 microsecond to 


2 seconds, ‘The tolerances depends on the variations of the total external resis- 


tance, and of some internal parameters of the capacitor used. Particularly, 


the variation in capacitance and leakage current of the capacitor as a function 


of temperature. For further information in regard to tolerances and other possible 


ranges of application, consult the Circuit Design Group. 


- TRIGGERING CONDITIONS - At least one of the inputs A and B must be held false, and 


both of the input pins C and D must be held true to trigger package. 
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Retri erable ) eration | - Each time the output of the internal logic circuit 


goes true, the external capacitor is discharged and a. new cycle is started. 
Retriggering will not occur if the Retr igeer pulse comes within 0.224 Cy. (pf) 
ns after the initial trigger pulse, To trigger the TAOn use all inputs a 

the same input gate, L.€e, A & B or C & D, according to the selected triggering 


mode. Whenever negative triggering is used, tie pins C and D to Vee? either 


directly or through a 500 ohms resistance. Up to 20. TTL unused tes can 
be tied to the same resistor. If positive triggering is employed, ground pins 


A and B. Fig. 8.1 shows the two recommended connections of the input gating. | 


Figure 8= 1. 


Non-retri erable operation - In situations where non-retriggerable Snaeaeien 


is required, and the TAOn is negatively triggered, tie the complementary output 
(pin F) back to one active level low input (pin A or B). Use the other pin for 
triggering. (See Fig. 8-2) If the TAOn is positively triggered retriggering 


; may be inhibited by tying pin F back to one active level high input (C or D) 


and using the other pin for triggering. 


Figure 8-2, 


TIMING COMPONENTS 
A timing capacitor connected between pin N and L, two resistors, one fixed and — 


one adjustable, connected as indicated in Fig. B~3,, are Requereds: A trimming 


tolerances in the IC itself (+ 10%), capacitor, 


and resistors, plus any error due to the inac- 


curacy of the formula emphoyed to compute the C Rerim. 


| x 
timing period. : 2 me OL | 


R, must be equal or greater than 5K, while the 
total resistance, R, +R 


Figure 8-3. 


oa: should not exceed 


30 K under any circumstances, When electrolytic- 


type capacitors are to be used, the total resistance must not exceed 30 K, in 


order to maintain the ratio of the charging current to the leakage current much. 


higher than one. 
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8.2.4 Applications | C, 
8.2.4.1 Retri exablée Xs nchronous Timer 7. R : re 
| x Rerim 

=. | | 9816 Output 

on oe 9816 f : 1/6 

she ¥ 
aw 348 SL 0/8 _ BHAN 
| ae | ome | 
VEE wee 


Fig. 8-6. RETRIGGERABLE ASYNCHRONOUS TIMER CIRCUIT 


‘Input 


Output . 
Pin H 


Output 
Pin F 


Fig. 8-7. TYPICAL WAVEFORMS FOR THE ASYNCHRONOUS TIMER 


8.2.4. 2 Spacheodsus Timer - The leading and trailing edge of the output pulse are 
synchronized with the trailing edge of the pulse clock. The circuit may be 
retriggered immediately after the conclusion of a timing cycle. The input 
signal must go true 15 nsec. prior to the trailing edge of the clock. Its 
pulse width may be of any duration. If the input pulse is longer than the 
output pulse plus 1 clock atlas the circuit will retrigger and initiate a 
new “Semtns cycle. ests EaevEee © -8 and 8- a 
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Fig. 8-8. SYNCHRONOUS TIMER 
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For high values of capacitance, solid tantalum capacitors (Sprague-type 150 D) 
with a working voltage WVDC = 15V, must be used. They can tolerate 
five Percent of the rated woLtage in the reverse direction at 85° Cc. 


“For selection of timing components consult the Standard Circuits Section, Dept. 6480. 


“ALL gxtgeial timing components must be mounted as close as practicable to the | 
edrcule. in order to mrnaniee ertey capacitance and reduce noise pickup. — 


PULSE. WIDTH COMPUTATION 
For C <= 1000 pf, the output pulse width is approximated by T = .320 Cx (R+0. 7). 
Where Ris the total E Anan HeSeerance in Kilohms. 
| C, ds in pF 

_ is in nsec. - 
For. pulse widths less than. 500 nsec, the propagation delay should be added to. the 
value given by (1) 


The retrigger pulse width is calculated as shown in Fig. 8-4, 


8.253 


Minimum output pulse widths 65 nsec. 


positive triggering. 


Figure 8-4, | output pulse > 


INPUT TRIGGER PULSE : 7 
Minimum input pulse width: (Tato = 40 ns (see Fig. 8-5) 


Trigger input delay: Tody = 90 ns _— 


|] | 350 ns 
p ry 7 


Figure 8-5 
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Fig. 8-9. SYNCHRONIZED MULTI WAVEFORMS 
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11.0 POWER SUPPLY CALCULATIONS 


Tables llel and 11-2 give the worst-case figures corresponding to the 
supply currents for the CTL and TTL integrated circuits, according to 


the following terminology: 


I.,2 Current drawn from V supply (+4.75 V nominal) 


cc ec 
Teg! Current to Vi, supply (-2.0 V nominal) 

Lowp' Current to ground 

Ta! Current to Vu supply (-12.0 V nominal) 

Ing? Current drawn from V,, supply (412.0 V nominal. ) 


The information given in these tables is based on the data available at 
the present time and will be subject to change as new data Kebeiies available. 
11.1 Current Calculations | | 
Supply currents do not include in most cases the effect of loads, 


Total currents for each chip can be calculated as follows: 


a) CTL Chips © 


eect) * Pcoctepiey * 2 ™ * SL” 


 Tee(1) * TEE(Table) 


Tonp(1) * Tenp(table) 


b) TTL Chips 
Toca) * Foectabie) 


be =: I ‘ 
GND(2) GND(Table) 


or | | 
BRA mL ae | 
cc(2) GND( Table) 

The last value includes the current drawn from the Voc supply by the external 


pull-up load resistors. 


*N 7 Total No. of loads to the chip output. It includes CTL inputs and discrete 
resistors, on the same card or off-card, expressed in terms of CTL loads. 
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In all the above stated equations, primed (') terms refer to the total current 
per chip. Double primed (") terms refer to the sum of the chip current plus 
the current drawn by the external associated resistors. 


The term nN is the total output load to the chip, both CTL inputs or discrete 


L 


 pulle- ~down resistors to Vege on the same card or off-card, seeveseen in terms 


x of CTL loads. 


The current to the Ver supply due to discrete pull-down resistors may be computed 
as follows: 


Where. © Ne is the number of discrete Sutiedown easistors on the cane expressed in 


terms of CTL loads. 


The total current values per card may be calculated as follows: 


Tec(r) m Z(teeciytecc2y) 
*EE(T) * = ECigcy tery) 


Tonp(T) = © benny tenn (2) 


2 (1 


Tier) * 11(3)) 


11.2 Power Dissipation Calculations 
The power dissipation for each chip can be calculated as follows: 
a) crt Chips 


P41) = 5.0x I + 12.5 mw x N, + 7.5 mW x N 


Veet *. Tex (table) re a 


CC(Table) 
Where N, is the number of inputs that the Te has. 
b) TTL Chips 
| , _ 
Pay oo) 5.0 se “cc(tTable) 


or 


P Seay 0 = 9-0 X Touncrable) 


The last value includes the power dissipated in the external pull-up load 


resistors. 


NA 
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Element Assembly Description 
Type Number _ | Icc 
1904 0179 Dual Adder/Subtractor| 114 
1123 9134 - 8-Bit Memory ‘ 
1705 7563 Dual Buffer (2,2) 45 
1904 0245 Hex Restorer 80 
1904 0195 4-Bit Comparator 92 
1909 0513 Carry Logic Gate 105 
1904 O161 1 of 8 Decoder 115 
1914 0748 | Priority Encoder 105 
Ee nee Ree ee eeenennes eee eee 
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HI 


In all the above stated equations, primed (') terms refer to the total dissipation 


per chip. Touble primed (") terms refer to 
plus the additional power dissipated in the 
with the chip. 

The term Ny has the same meaning as in Sec. 


The term N, represents the number of inputs 


The power dissipation in discrete pull-down 


Where N R has the same meaning as in Sec. 11.1 


L 


The total dissipation per card may be calculated as follows: 


Pa cp (mu) = DCPS ay tPY (2) tPa (3? 


the power dissipated in the chip itself 


external discrete resistors associated 


11.1. 


that the chip has. 


resistors may be computed as follows: 


TABLE 11-1-MAXIMUM SUPPLY CURRENTS-CTL INTEGRATED CIRCUITS 


IEE 


Maximum Currents (mA)* | 


IondD = Tad E22 


Remarks 


Pull-down 
resistors 
not con- 
nected 


*. Supply currents do not include the effect of loads, unless the contrary 1s stated. 
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| a eery | 7 : a , Maximum Currents (iaA)* Pek 
| Element Assembly "i Description _ 4 : Remarks 
T° type umber | | | | Tcc Tse Tonp brn Foz |” 


1779 iat ‘Dual JK/D Flip-Flop | : | 125 130. 50 
1916 5851 Dual AND Gate (4,4) Fas | 36 
‘cc dé Quad Gates (1,1,1,1) | 30 37 
1916 5794 | Quad AND, AND/OR Gates (2,2,2+2) | 30. 47 
1911 9098 | Triple AND cates (443,32) | | 22 as 
1911 9106 Quad AND Gates (352,242) | | 30 #450 
1918 4282 | Quad AND iad | 2 2 2 _ - | No load | 


Gates 


1705 7480 | Dual Inverter (2,2) a ee 30 30 | Pull-down | 
| tg ; | vesistors 
not 


1904.0252 | Hex Inverter — fo 7 83 eee j, Sonnecked | 


1779 6145 | Quad Latch — t B2 98 


| 1904 0187 8-Input Multiplexer 
1916 6115 | Micro-Operator — 
2201 4096 3-Bit Register 
2201 4062 | 4-Bit Register 


1779 6152 | 3-Bit Register 


1779 6160 | 4-Bit Register 


* Supply currents do not include the effect of loads, unless the contrary is stated. 
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Table i1°22 MAXIMUM SUPPLY CURRENTS TTL 


SFP HOS OCHO F BSS OCH HH HH OSHHHSHSHDOHOSHNHHHSHHDHLE OHO HRHOH OHHH OOH HLOEHRAOTO LEE 


e | e Assembly  . | e Maximum Currents (aA) . 
e YYPE . Number e Description ° icc Ignd ° 
MILN £918 3599 EBCOIC/ASCII 130 195 
: Code Conv. (HSB) 
MI2N 1918 3607 EBCDIC/ASCII 
Code Conv. (LS8) 
Mi 3N 1918 3615 ASCII/EBCDIC 
| Code Conve (MSS) 
MI4N. 1918 3623 ASCII/EBCDIC 
| Code Conv. (LSB) 
MHIN 2201 4146 HOLLERITH/ZESCOIC 
| | Code Conv. (LSB). 
MH2N 2201 4153 HOLLERITH/ZEBCDOIC 
| 3 Code Conve (458) - 
MH3N 2201 4146 EBCDIC/HOLLERITH 
| aa Code Conve (LSB) 
MHGN (2291 4179 EBCOIC/HOLLERITH 
| Code Conve (SB) 
MJLN 2204 4200. 96 COL CODE/ESCDIC 
: Code Conve (LSB) | 
MJZN 2204 4218 96 COL CODE/ESBCDIC 
oo | Code Conv. (M58) 
MJSN 2204 4226 EBCDIC/96 COL CODE 
| Code Conv. (L58) | 
MJ4N 2204 4234 EBCDIC/9&6 COL CODE | 
; Code Conv. (MS8) | 
MKIN 2204 5124 EBCDIC/S8CL # PAR 
. Code Conve CLSB) 
HK 2N 2204 5132 EBCOIC/8CL +* PAR 
Code Conv. (€MSB) . 
RM1N 2208 0914 EBCDIC/KATAKANA | 
Code Conve (LSB) 
RM2N 2208 9922 EBCDIC/KATAKANA 
Code Conve (MS8) 
MF4&4N $1918 3516 EBCDIC/SCL 1/74 160 
7 ; 3 Code Conve | | 
MF SN 2918 3524 EBCDIC/BCL 2/4 
| | Code Conve 
MF ON 1918 3532 ESCDIC/S8CL 3/4 
| , Code Conv. | 
MF TN 1918 3540 EBSCDIC/BCL 4/4 
Code Conve 
MF EN 1918 3557 © BCLZEBCOIC 1/72 
| Code Conv. | 
MFON 1918 3565 BCL/EBCDIC 2/2 


Code Conv. 
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Table 11°22 MAXIMUM SUPPLY CURRENTS TTL 


anaes een an e2eeananan anaeance SON nnnan eee 


@ OS 88 OS 08 HO OO OS OSE OD HOO OO DD OOOO OHHH OH OD HOH OH DOH OL 4HHHO8OOED 


Asseably . 7 e Maxinue Currents (aA) -« 


‘ee SEYPE.. 2s 


Nuaber 2 Oescription > te Ice Ignd ee 
"**RReN’ °° B205 2603, Ga Bie RAN OS des 
RFDON 2206 1626 256 Bit RAM 135 150 
- TAON 1901 7102 = MONOSTABLE 25 35° 
MULTI VIBRATOR 
[HCN = - LAL 4356 OTL HEX INVERTER 20 110 
THON ©1674 4963 TEL HEX INVERTER 42 82 
IDCN 1671 4398 OTL 2 x & BUFFER 25 «oF 
RWO6 1449 1104 “1028 BIT RAN 160 176 
Poot 14667 9655 256 x & PROM 120 164 
PROS 2607 6075 32 x 8 PROM 130 (258 
seen 1467 3797 QUAD 2-IN MUX | 48 112 
S4*N 1447 3716 QUAL 6=IN HUX 60. 426 
PRON —- 2319 527% 256 x & PROM 130 194 
 PRSN 2319 5282 512 x & PRON 130 194 
T3AN- “1aa7 3557 TRIPLE 3°IN AND 48 120, 
T2HN = 8479-0240 QUAD 2-IN NAND 40. 136° 
—-BTSN «= 1948 5951 ss TRI-STATE HEX BUFFER = 85 313 
CRON 1447 3771 4 BIT BINARY COUNTER 101 181 
RWL3 2560 0656 —«-1024 BIT RAM 160 176 
 -B2CN 1647 3561, OPEN COLLECTOR BUFFER 54 | 246 


| 
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Table 11722 MAXIMUM SUPPLY CURRENTS TTL (Continued) 


@20020280 02008008280 CO SCHSHHOBAOHDHRH OHH HHH HOH HOH OOOO OEH AOS 


. | « Assembly. | e Maximum Currents (mA) . 
e TYPE . Nuasber - Description ° Icc Ignd — ° 
"27S 2602 7300 QUAD TRE-STATE BUFFER G2 ae 
ITSN 1968 5969 TRI“STATE HEX INVERTER 77 269 
CRCN 1269 7561 CRC GENERATOR/CHECKER 90 98 


SCTL 1959 5727 SYSTEM CONTROLLER | 190 ~—- 320 
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LOGIC. POWER SUPPLY 


Tha togic power supply is a compacts tow voltages high current — 
eRe It provides: 7 | 


.5v 


#¢ 4.75 VOC ¢ 
- 2.00 voc + .5V . 
#12.00 VOC «¢ .5¥ 
"12.00 VOC -¢« .5¥ 


MEMORY POWER SUPPLY 
‘Tha memory suppty provides the following voltages: 


#19.09 VDC ¢ iV 


- 5.00 VOC ¢+ 1V | 
#235.00 VOC + LV Sea exptanation below 


* The ¢23 volt suppty is a #4 volt supply floating | on the | 
#19 voit supply. 


Refer to the Field Engineering Manuat for information on 
adjustments troubtesnooring and perenne: 


The systen margins given in this section are not intended 
for use in the fietd but rather are given as an aid to 
in-plant engineering personnel. Furthermores they are 
not intended to hold true under *extended* conditions. 


a SYSTEM MARGINS 
BL71L4 : | | 


So NDMINAL MARGIN 
« VOLTAGE o- SETTING © * HIGH LOW e 
ees + 4.85 4 20k 5.9 
“= 2.00°° = 2.05 & .D1 - 261 1095 
412.00 #12200 ¢ 6100 12.5 #1125 
“12.09 | 212.00 ¢ e013 “12.5 PhS 
29.00 £19.90 + 219 | +#18.5 +1925 — 
123.09 4200 # 01 diff © 3.75 diff « 4.25 diff 


{ 


= 5.00 5.00 ¢ 01 = 5.19 = &e90 
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31226 
higwameweles aaemaewecseeeteunuceoeeutee ses eceserssceaseseess 
“ - NOMINAL : MARGIN : 
- VOLTAGE . SETTING : HIGH Low : 
2A2RCER OOOH OR OD OOH 4O OREO HHOH OHHH HOE HHHHHEOHOHHHEOHHOCHAH EASE 
¢ 6.75 ¢ 4.85 @ 201 ¢ 5.05 ¢ 6.65 
= 2.00 | ee 2208 ¢ eA 1 - 2215 7 2202 
£12.00 #12200 & «10 $1205 11.5 
“12.00 =12.00 ¢ «10 $12.5 “11.5 
#20200 #19200 £ 010 1925 18.5 


= 5.00 = 5.00 ¢ 201 - 5.10 | = = 6.99 


= 


81820 
. - NOMINAL . | MARGIN 
. WOLTAGE - SETTING . HIGH | LOW 


‘@eeaeeoeoeoeoeeeedeenee~eneoeaene7eneaegeeanneeeaeenenneeneneneenenen 8HOE8ECeC8E 002488484 @aeaeeee: 


$675 #4 95 + OL $5.15 th o75 
-2.00 “2015 # 201 “2.25 22.05 
#12.00 £12.00 # 010 +12.50 #8250 
#12200 212.00 + 210 “12.50 #42250 
#20200. “419.00 4 210° #19650 #16650 
$23.00 *# 4.00 + .01 * ¢ 4.25% | ¢ 3.75% 


-5.00 5200 + 201 “5.10 4090 


 * These figures stand for differential voltages on top of the | 
* +204 " voltage. | et _ 
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Appendix on Logic Schematic Symbols a, 
Frontplane inputs (connectors) at Top of schematic for Zoning purposes. 


the top of the schematic only. 


Backplane Outputs 
(connectors) at 
the right of the 
schematic only. 


Backplane Inputs 
(connectors) at 
the left of the 
schematic only. 


PP 


Right side of 


Left side of 

schematic schematic 
for Zoning for Zoning 
purposes, purposes. | 


£, 


| 
2 
f 
I 
i 


* A : 


a 


’ 
i) 
' 
j 


-Frontplane outputs (connectors) at 


— of schematic for Zoning purposes. 
the bottom of the schematic only. , | | 


The schematic is read with the title block turned to the left, as shown above. 
Logic flow is left-to-right whenever possible, ; 


Signal names consist of 8 characters. The last character of the mnemonic name is 
a (0), (1) or (.). The use of these characters are defined as follows: nt 
Q Signal entering or leaving Backplane connector. 
1 Signal entering or leaving Frontplane connector. 


Signal generated and used within the card. 
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Symbols (Continued) 


Top Border 


. 1" TYP 


Front plane — z 
input pin -" 
and signal s 
“Airlined" 
*"Airline" 


lines cannot be conveniently connected. 


circuit are ‘identified by the same efenat 


. 


means coeaxial connector 


Example 


The pin at the left 
is continued in the 
circuitry shown be- 
low 


Front plane 


pin is repeated 


YP RW15..K1L 4) 


is a term applied to a method of symbolizing continuity when signal 


Points common to the interrupted 


name ° 


Frontplane 
Output pin 


Bottom Border 


Top Border | 
means front plane 


co-axial input at 
location COX | 
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Appendix on Logic Schematic Symbols (Continued) 


Test point 
Border 


Examples: 
Signal goes _ 
to page 2, also 
exits on the 
frontplane as a 


Frontplane 
test point 


Test point 


, Border 


tt 
S 


——_—__—_-~—— At left: backplane input pin 


Border line at edge of page 


"Airlined" Signal Connection* 


ap 
2 Cy DATAS -CO_P 


DATAS .CO 


OAY 


Example: | | 7 | 
Above; Signal enters page thru backplane pin GAY as the source. 
Continuation of net (sinks) on the same page are repre- 

_ sented by small open circles. The number by this symbol 
represents the number of "“airlined" connections to be 
found. If there is no number, then one "airline" con- 
nection will be found. The 3 by the large open circle 

indicates that the net continues on Page 3 as an input. 
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| Haus & 


PAGE 3 m, 3 ee , 3 


| | Exam ite ee al ; 
@ Indicates this signal came from Pins aon: gnal origin 


input side of another page, in | 3 
this example, page 4. This only Z 
applies to backplane pins. 


represents page number 


5 


ample | - | | | 4 a 


low: Signal starts on this page, goes out © | | 
‘backplane pin EX, and is also used pe 


on page 2. 


Above: a backplane output pin. 


Bi-directional 
- input/output pins 


PAGE 4 


ONX Castes 


_EXCHAN.O 


- Example aes ‘shows Bi- direction input/output oe at 
7 backplane entry (left) and peek orene exit (right). 


7 Page 3 : 


| Page 6 | a 
‘ | EXCHAN.O OQ A 


Bi-directional signal continuation | 
from other ‘pages.’ 


4, 6 


Symbol at right of page 
is used to indicate 
multiple. source of a net. 
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. O Means fetes at tnis point originates off the page. 
| Aeft border of schematic | M 
i BBS eee 2 ° ; . 
3 . , — 


3 (large open circle) is the page number of the schematic on which 
the source appears. The small open circle is also an indication 
that the source is not generated from this page. The number 2 
is the number of times signal BBIS.... is Feune airlined on this 


. - page ° 


@ means logic is generated on this page, and leaves the page. 


N ARAS.... 


e 2 means signal ARAS.... is 
the source for two sinks 
(inputs) found to the 

Tight of the source on 
the same page. 


BACKFEED SYMBOL _” Example 


Representation for signals with both source and 
sink used on the same page. Backfeed symbolizes 
that the inputs can be found to the left of the 
Source as well as to the Erenits 


: , 3 
3. Example means the signal RDISP... is found three times. 


on the.page. The sinks can be on the left of the 
source (backfeed) and/or the right of the source. 


Signal shown leaving 
the page and con- 


means logic is generated on this page and leaves 
the page. 


tinued on page 3 


$04...K. , © . $04.eK. a 


DSCP ces 


3 


Signal also used on this page. 


 DSCP esas 


DSCP ooee 


If there is no number of sinks to be found, 7 _ This combination of symbols ~ 
then only one symbol will be shown leaving —-.  .  @m_ the same page is also 


| 
| 


{havunnnunnnnu 
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ae Appendix on Logic Schematic Symbols (continued) 


| Indicates Bi-directional signal | 


Indicates Signal input 
in or out of a Logic Element | 


Indicates signal output 
ie CV - — | re A | 
: | | 7 i Example: - p | 
means 150 ohm, 1/8 W, resistor Ne 


to ground on the solder 
side of the board > | : 
7 we Above; the 150 ohm resistor is soldered 

to pin G of the chip at location A7. 


.-feans resistor within a resistor chip 


ne Type of resistor chip - - = - = - ~ - The letter or number code 


XXX - Chip location & Pin | | is derived from Element 
._L = Number of Loads | Type designations, for 
a Le Me —_ example: (P) is RPNN, (8) 
Example: | 4 a | | is RP8N. | a 


A5 is the ede 
chip location. — 


Ais the chip | | oe 
pin for the. | ma 
resistor. 4is | os Gq ASA 


the number of loads. ee ce 


| XXX oe, scacd | 
- | _ A - Refers to Drawing note at bottom of | 
| Schematic page. | 


 XXX.= Resistor location 


a Example: Frontplane or Backplane resistor 
| ONY SWRITEFO : 
= | | | @) 069 
Note: 348 OHM 1/4 W, to -2.0V. 


Locations 000 thru 212: at backplane connector. 
Locations 250 thru 474: at frontplane connector. 
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Appendix on Logic Schematic Symbols (continued) 


Examples: Discrete Resistor Located between IC Chip and Bus Bar 


Notes  (D) 160 OHM 1/2W, to -2.0V 


BOW will be part of the 
“net with the other 

end of the discrete (B9X) 
Receiving Power. 


Disceere resistor slocated between the different letter designated rows on the 
circuit poard and near the Bus. 


(?) OHM, 1/2W to GND | 


Example: 


Any discrete resistor pin (Xovy, WorZ) may be connected to the net. The other end 
at the resistor will receive power. _ 


MISCELLANEOUS DISCRETE 
COMPONENTS USED IN CHIP POSITIONS 
(GENERALLY GBNN) 


ben 
-—+-—4 
[{-——-——|q-——_——Y | | Examples: 


CHIP PIN 
. a? ee f .¢ CHIP LOCATI 
Ae *y \ 
_ 3 | AS 
Voltage is | AS LOOOPF 
cio see | Patents CAPACITOR 
| RESISTOR VALUE | VALUE 
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ss staeptetphtitapiientl 
a sacchinsaonadesawe 
STATICS 
Cee ce ecumenical 
oe ead 
Ccaacaammamemananna 
Fd 
RA PAENEETRELE 
 spiatinasieabeguenibuiaal 
CT eacackacuaaaiell 
Ccmciunannmanaid 
PSE TR 
_ LEAT, 
ROLLEI, : 


_ here are two available resistors in the BG-N chip and 
the IF-N chip. | ‘ 


These resistors are 1 K OHM to Vee, representing 2 CTL 
loads. | | | 


Access through pins A and/ or G for the BG-N, and pins 
Pp and/or H for the IF-N. 


Schematically represented. 


LOAD. 1.. 


LOAD.4.. 


A dark solid circle on a Line is a schematic representation 
of a line intersection, There is no implication of etch 
patterns or via holes | 
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AND GATE 
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NOR GATE 


OR GATE | 
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DUAL OF NOR GATE 
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DISCRETE COMPONENT NAME LIST. 


POWER To TO 38rd To a 


1111 


VALUE DISSIP. PART NUMBER GROUND -2V 4.75 “12 #12 
ORDO OOM OBO AAO O 8 OHO AEDT ODDEN OD ONBOHO BOO DODHOEEMEADEDOOE 
42.2 1/4 L111 8403 RG6? | 
Dil 1/74 L111 8429 RG25 R419 
5622 1/4 1111 8437 RG21 
61.9 174 L111 8445 RG20 R418 
68-1 174 1111.8452 ~RG65 | 
75 i/4 1111 6460 RGL5 R432 
82 1/2« 2296 6732 RG35 ss RX35 R430 
91 L/2« 2206 6823 RG34 RX34 R429 
100 1/2* 2206 6740 RG 33 RX33 R428 
110 1/2s 2206 6831 RG32 RX32 R427 
120 1/2 2206 6757 RG31 RX31 R426 
130 i/2~ 2206 6765 RG 30 RX 39 R425 
150 A/72s 2206 6773 RG46 RX45 —RG24 
—©-160 “L720 2206 6781 RGSS RX44 R423. 
180 1/2* 2206 6799 RG44 = RX43 RG22 2300 
200 L/2s 2296 6849 RG43 Rx42 R4& 31 R307 
229 t/2* 2206 6807 RG42 RX41 R421 R398 
257 1/%4 1111 8585 RG49 RX08 R441 
Zot 1/74 LL1i1 8593 RGO9 RX03 RGA? 
287 174 111i 8601 RGO4 RX07 R4i7 
—+316 «aa Liii 8619 RGOO RX06 R435 
348 174 1411 8627 RG2S RX21 R400 
383 1/4 1211 8635 RG62 RXS1 R455 
422 1/% L111 6643 RG48 RX15 R413 
64 1/4 1111 8650 RG24 RX27 REO1 
D11i 174 L111 8658 RG26 RX94 R&02 
562 1/4 L111 8675 RGO2 RX28 R440 
619 1/4 1111 8684 RG29 RX39 ss RASK - 
681 1/4 1111 6692 RG55 RX49 R443 R305 
750 1/74 LiL1 8700 RG61 RX58 R454 t = 
825 1/4 Liii 8718 RG47 RX25 R4ii R306 R500 
909 1/4 Lill 8726 RG56 RX55 Rabb . 
aK 1/4 LL11 8734 RG27 RX92 ROOS R501 
Lo1K 1G 1111 8742 RGOL RX56 R439 | 
1.21K. 1/4 GkAL1 8759 | RG5S? RX53* R456 
1.33K sa 8767 RGSS | R445 
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DISCRETE COMPONENT NAME LIST (CONTINUED) 


POWER ttt 
VALUE DISSIP. PART NUMBER GROUND -2¥.04e75 12 t2 


SQeecenwoven areata ae telaate teat tate tededee a ttattalatatatettethatatekebedakatal taka 


Le 47K : 


1.-78K 
1-96K 
2015K 
2e3TK. 
2eG1K 


Ze16K 


3.83K 
5.262K 
21. 5« 


ise 


174 
mae, 
sh 
sb 


v7. 
=v, oe 
As 
v2 ae 
oe 


_oCre 
‘Aaa 
aaa 
Adar 
beset 
cee a 
2a 
42aaa 
ltat 
ait 


6775 | 


e791 


8809 
QB817— 


8625 
8833 


(8858. 
3574 


8916 
9954 


WISCELLANEOUS COMPONENTS 


300PF 


4S7O0PF 


LO00PF 


LUF 
33UF 


eOiUF 


ol UF 


1.O0UF 


OLODE 


e 


CAR 
CAP 
CAP 


CAP 
CAR 


CAR 
CAP. 


1920 
2300 
(2300 
1907. 
2010 
2300 
.. 2300 


2200 


(2208 


* THIS, DEVICE 1s A. 


2134 
5531 
5572 


8815 


0715 
5697 


5820 
7058 
6011 


RG6D 


 RG36 


RG49 


RG51 


—RGS2 
‘RGS9 


RGI2 
RG53 


RG39 


RGS4 


RGOL. 


RXL3s 


RXOL*. 
RXG7* 


R598. 


OO RXOL 


R4O7 
R458 
Rig. 
R459 
— RGST 
R4ES6 | 
R447 


R452 


R483 


R502 


1/2 WATT RESISTOR IN A 1/4 WATT BODY. 
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FRONTPLANE RESISTOR LIST 


8@@eeeee8 Cote Ree atone esac nsec erence etna seen sens ccccencnuccnccceucucee. 
‘ GND: #2y. GND =2y¥ GND -2¥v GND -2v. 
© PIN *6.75 12V¥0 PIN 4.75 =12V 9 PIN #4.75."12¥ PIN 06.75 “12Vv 
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eee e828 @2eeeaeaenneee @ 


$ 250 375 Pr’ 


a< 


A | AX 275 400 SAY 300 425 #AY 325 459 
8 251 376 8 276 401 B 391 426 8 326 451 
C 252 377 C 277 402 C 302 427 C 327 452 
D 253 378 0 278 403 0 303 428 0 328 453 
E 254 379 FE 279 404 E 304 429 .E— 329 454 
F 255 380 F280 405 F 305 430 F 330 455 
G 256 381 G 281 406 G 306 431 G 3328 456 
H 86257) 0-382 H 282 407 #4 307 432 4 3320 457) 
I 258 383 [ 283 408 I 308 433 I 333 458 
JS 259 384 JS 284 409. J 309 434 JS 336 459 
K 269 385 K 285 410 3100 435 K 335 6460 
Lo 261 . 386 L 286 411 L 321 436 L 336 461 
M 262 387 M 287 612 M 8-312 437 M 337 662 
N 263 388 N 288 413 N 313 438 N 338 463 
P 264 389 P 289 &ih P 8314 439 PP 339 464 
9 265. 399 Q@ 290 415 9 315 440 Q 340 465 
R 266 391 R 291 416 R 316 441 R 341 466 
S$ 267 392 S 292 &@17 S 317 442 S 342 467 
T 268 393 TO 293 418 TT 318 443 T 363 668 
U 269) 39% U 294) «419 U 319 4hs U 344 «469 
V 270 395 2 295) 420. ¥ 320 445 ¥ 345 470 
WH 271 396 WM 296 424, H 321 646 4 346 471 
X 272 397 xX 297 422 X 322 446 X 34? 472 
Y 273 398 Y 298 423 Y 323 448 Y 348 473 
SIX 27% 399 #2X 299 424 $ZY 324 449 #ZY 349 47% 
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nec ccccacnctocs eoeese Hd abs ied edlicuesl densda dcnkics Tererreererer ey) 
» PIN -2.0 GND. PIW 6200 GND. PIN 2.9 GND PIN -2.¢0 GND. 
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i MAX oF MAK cE ® ae Fee AAY 0446 169. “OAY. 065 170 | 
oe 000 125 2: ae opt 26 —  - 0466°=«4iT A —047°0~«172~—~ 
002 127-6. 003: 128 048 173 F 049 1TH 
GND 00% 129, GND. 050 =«6:175—~—~O 
~—6O050: 68300) CE 006 Ak (052° «176 052 177 ~~. 
007 132 008 133 —  .053. «178 =. 056 179 —— 
009. 4136  G@ O40 135 — - 055 1860 _ 056 181 
Ob 8360 Oke 38r 057): 162. 058 «183 ~~ 
OES 158.) ~ O14, 139 Tt 059 184. 060 165 © 
GND SONS GND 061) =186 : 
O16 142° °K 017 162 | 062 187. 063 188 
O18 16500 LOD a (064 189° 065 190 
— 020 145° °°  02L lke 066 191. 067. 192 
— 022 oe oY ey oo O25. 148 — 068 = 6193 ~—~ —- 069 194 - 
O24 149 oP 025. 150- - 079 195 — OTL 1968 
GND @ 026 152 GND 072 «197 
oar «152 CAPERS O28. BSF. | 0735198 076 #199 
629) 154... — 939 155. 7 075 200 — | O76 — 201 | 
603106 856 UT 032 SP 077 202 ~~ 078 «203 
033 156 ~U 034 159. - 079. 204: 080 205 
035. 160 ov: 036 161 - 981 «206 082 207 
GMO _ O37 162 © GND ee — 083) 208 
038 163 O39 1646 086 «209 085 210 
—6060: 865 , O41 166 — 086 eu 087 212 
062° «167°— 043° 168 —_ : ~~ 
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